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the  statements  are  merely  approximate,  but  in  this  way  the  diagnosis  of 
these  diseases  is  much  simplified  and  their  characteristics  are  made  more 

prominent. 


TABLE  97. 


Variola. 

Varicella. 

Scarlet  Fever. 

Measles. 

Rubella. 

Incubation  . . 

12  days. 

17  days. 

4 days. 

10  days. 

21  days. 

Prodromata  . . 

3 days. 

A few  hours. 

2 days.' 

3 days. 

A few  hours. 

Efflorescence  . 

Macules. 

Papules. 

Vesicles. 

Pustules. 

Vesicles. 

Erythema. 

Papules. 

Papules. 

Desquamation  . 

Large  crusts. 

Small  crusts. 

Lamellar. 

Furfuraceous. 

Complications 
and  sequelae. 

Larynx. 

Lungs. 

Kidney. 

Ear. 

Heart. 

Eye. 

Lung. 

Tuberculosis. 



Although  what  I have  shown  you  in  this  table  is  far  from  definite,  and 
might,  were  one  of  the  diseases  to  be  diagnosticated,  be  very  misleading,  yet 
for  differential  diagnosis  between  all  these  diseases  I think  you  will  find  it 
valuable  because  of  its  simplicity. 

In  addition  to  the  leading  points  which  I have  indicated  in  the  table, 
the  general  symptoms  and  the  temperature  of  these  diseases  provide  us  with 
excellent  material  by  which  to  distinguish  one  from  the  other. 

The  slow  progressive  development  of  variola  is  very  distinct  from  the 
acute,  rapid  course  of  all  the  others.  The  vomiting  and  sore  throat  of 
scarlet  fever  are  usually  quite  distinct  from  the  coryza,  lachrymation,  and 
cough  of  measles.  In  variola  the  rise  of  temperature  during  the  prodromal 
stage,  its  decided  lessening  at  the  time  of  the  appearance  of  the  efflores- 
cence, and  its  gradual  rise  again  during  the  stage  of  suppuration,  are 
very  distinct  from  the  sudden  rise  of  temperature  in  scarlet  fever  during 
the  prodromal  stage  and  up  to  the  height  of  the  efflorescence.  In  like 
manner  the  temperature  in  measles  differs  from  that  of  the  other  diseases 
in  its  sudden  rise  on  the  first  day  of  the  prodromal  stage,  in  its  lessening 
on  the  second  day,  and  in  its  rise  on  the  third  day  and  up  to  the  height 
of  the  efflorescence.  The  manner  of  the  decline  of  the  temperature  differs 
in  variola,  in  scarlet  fever,  and  in  measles.  While  in  variola  it  is  slow 
and  prolonged,  in  scarlet  fever  it  is  rather  rapid,  although  it  declines  by 
lysis,  and  in  measles  the  fall  is  often  by  crisis.  In  contradistinction  to 
variola,  scarlet  fever,  and  measles,  varicella  and  rubella  differ  markedly 
in  the  absence  of  a prodromal  stage,  in  their  short  duration,  and  in  their 
evanescent  and  moderate  temperature. 


DIVISION  XI. 


DISEASES  OF  THE  NERVOUS  SYSTEM,  AND  THE 

MYOPATHIES. 


LECTURE  XXVII. 

INTRODUCTION. 

To-day,  gentlemen,  we  shall  begin  to  study  a class  of  diseases  which  is 
the  most  difficult  to  understand  of  any  that  are  met  with  in  early  life.  This 
difficulty  exists  necessarily  from  the  complex  organism  of  the  parts  affected, 
and  on  account  of  the  important  role  which  the  nervous  system  plays  in  all 
diseases  which  occur  in  human  beings  during  the  process  of  their  develop- 
ment. We  are  much  more  likely  to  meet  with  nervous  phenomena  of  the 
most  diverse  varieties  in  children  than  in  adults.  In  like  manner  we  meet 
with  the  most  widely  differing  clinical  symptoms.  If  you  had  studied  the 
clinical  symptoms  of  nervous  diseases  in  the  adult  only,  you  would  be  in- 
sufficiently prepared  to  diagnosticate  properly  from  similar  symptoms  in  the 
case  of  the  child.  Symptoms  which  if  occurring  in  adults  would  be  sig- 
nificant of  serious  lesions  of  the  nervous  system  may  arise  in  children  from 
simple  reflex  conditions  which  only  simulate  and  do  not  represent  actual 
disease. 

Children  are  much  more  apt  to  become  unconscious,  to  have  convulsive 
attacks,  and  to  show  disturbance  of  the  functions  of  important  nervous 
centres  from  reflex  irritation,  than  are  adults.  The  whole  cerebro-spinal 
system  in  infancy  and  early  childhood  is  so  impressionable,  so  excitable, 
and  so  hypersensitive  to  even  slight  grades  of  irritation,  that  diseases  of  a 
nervous  type,  whether  primary  or  secondary,  dominate  all  others. 

We  have,  then,  not  only  well-recognized  pathological  lesions  with  their 
characteristic  symptoms,  as  in  adults,  but  also  the  same  groups  of  symp- 
toms caused  by  different  pathological  conditions,  and,  again,  reflex  nervous 
phenomena  without  organic  lesions,  ad  infinitum. 

These  reflex  phenomena  are  so  much  more  numerous  than  those  which 
arise  from  organic  lesions,  and  are  so  irregular  in  their  manifestations,  that, 
from  a diagnostic  point  of  view,  they  are  most  important.  They  also  entei 
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into  all  disturbances  of  the  nervous  system,  whether  functional  or  organic, 
to  such  a degree  that  what  we  have  learned  concerning  cerebral  localization 
in  the  adult  becomes  of  much  less  value  in  the  young  subject.  Attempts 
to  locate  minutely  diseases  of  the  nervous  system  by  means  of  cerebral 
localization  are  so  indefinite,  and  in  the  hands  of  the  general  practitioner 
so  fruitful  of  incorrect  conclusions,  that  I have  thought  it  better  to  pay 
very  little  attention  to  this  branch  of  neurology,  which  for  the  present 
should  be  referred  to  the  nervous  specialist. 

Difficult  as  the  study  and  clinical  recognition  of  these  manifold  condi- 
tions are,  far  greater  becomes  our  task  when  we  attempt  to  classify  and 
arrange  in  simple  form  for  the  purpose  of  teaching  the  complex  nervous 
phenomena  which  we  meet  with  in  our  nursery  practice.  Diseases  of  the 
nervous  system  constitute  in  themselves  the  study  of  a lifetime,  and  we 
who  are  busily  engaged  in  general  medicine  cannot  hope  to  obtain  the  exact 
detailed  knowledge  of  the  nervous  specialist.  The  nervous  specialist,  on 
the  contrary,  who  has  not  worked  practically  among  children,  studying 
them  in  all  their  various  phases  of  excitement  and  rest,  disease  and  health, 
may  fail  to  grasp  the  special  phase  of  nervous  disease  by  which  he  is  at 
times  confronted. 

The  various  pictures  of  nervous  diseases  which  I shall  present  to  you 
are  those  which  you  will  be  most  likely  to  meet  with  in  practice.  As  it  is 
macroscopic  rather  than  microscopic  knowledge  which  is  most  needed  for 
clinical  observations  in  childhood,  I shall  treat  the  subject  broadly,  leaving 
the  finer  touches  for  your  later  and  more  extended  study  of  the  works  of 
skilled  neurologists. 

We  must  adopt  some  division  for  teaching  which  by  its  simplicity  will 
aid  us  to  keep  in  mind  the  various  diseases  in  a connected  series.  As  the 
mind  grasps  more  readily  symptoms  produced  by  a distinct  pathological 
lesion  than  those  where  such  a lesion  has  not  been  proved  to  exist,  I shall 
speak  first  of  the  principal  organic  lesions  of  the  brain  and  cord,  reserving 
for  later  lectures  what  I have  to  say  about  the  various  nervous  phenomena 
which  from  our  indefinite  knowledge  concerning  them  we  term  functional. 
I have  adopted  this  division  simply  for  the  purpose  of  clearness  in  teaching. 
It  is  not  that  of  any  especial  authority  on  nervous  diseases,  but  it  is  what 
I have  found  to  satisfy  practically  the  needs  of  the  many  classes  of  students 
whom  I have  met  from  year  to  year. 

The  terms  anaemia  and  hypersemia  of  the  vessels  of  the  brain,  as  desig- 
nating distinct  diseases,  have  been  used  frequently  in  connection  with  the 
discussion  of  diseases  of  the  brain  and  cord.  These  terms  should  in  the 
present  state  of  our  knowledge  be  restricted  to  represent  symptoms,  and 
not  diseases,  for  in  the  majority  of  cases  they  are  only  symptoms  which  are 
secondary  to  some  primary  disease. 

Nervous  diseases  can  as  a whole  be  divided,  as  may  be  seen  in  this 
table  (Table  98,  page  592),  into-I.  Organic;  II.  Presumably  Organic ; 
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I.  Organic  . . 
Examples  . 


TABLE  98. 

Where  there  is  a distinctly  definite  pathological  condition. 
Meningitis.  Hydrocephalus. 


II.  1 resumably  Organic  . ’Where  there  is  no  definite  lesion,  so  far  as  we  can  at 

present  determine,  but  where  we  suppose  that  a patho- 
logical condition  may  in  the  future  be  discovered,  and 
that  the  disease  may  then  be  relegated  to  the  organic 
class. 

Examples Chorea.  Epilepsy. 


III.  Functional. 

i.  Probably  Central  . Where  apparently  the  symptoms  arise  from  a disturbance 

rather  than  a lesion  of  the  nervous  centres. 

Examples Hy  sterna.  Temporary  aphasia  from  fright. 


2.  Reflex Where  the  symptoms  are  caused  by  peripheral  irritation 

of  various  parts  of  the  nervous  system. 

Examples Convulsions  from  foreign  bodies  in  the  stomach.  Asthma 

dyspepticum. 


Under  each  of  these  divisions  I have  tabulated  the  various  diseases 
which  belong  to  it,  and  I shall  speak  in  detail  only  of  those  which  you 
will  be  likely  to  meet  with  in  general  practice. 

By  referring  to  this  second  table  (Table  99)  you  will  see  at  a glance 
which  diseases  I am  about  to  describe  to  you,  and  the  order  which  I have 
followed  in  describing  them. 

I would  also  call  attention  to  the  fact  that  this  table  is  not  arranged  on 
either  a purely  pathological  or  a purely  symptomatic  basis.  On  the  con- 
trary, wherever  it  seemed  expedient  to  designate  a disease  by  the  name  of 
its  principal  symptom  I have  done  so,  although  in  most  cases  I have  used 
a pathological  term.  The  table,  then,  does  not  represent  a recognized  scien- 
tific classification  of  nervous  diseases,  but  is  merely  a list  of  the  different 
diseases  in  the  order  in  which  I shall  speak  of  them. 

TABLE  99. 


Nervous  Diseases. 


I.  Organic. 


II.  Presumably  Organic. 


III.  Functional. 


Probably  Central. 


“1 

Reflex. 


Non-tubercular  men-  Chorea. 

ingitis.  Epilepsy. 

Tubercular  menin-  Insanity, 
gitis. 

Thrombosis  of  the 
cerebral  sinuses. 
Hydrocephalus. 

Cerebral  abscess. 

Cerebral  paralysis. 

Athetosis. 


Hysteria. 

Hypnotism. 

Catalepsy. 

Simulated  diseases. 
Insolation. 
Concussion. 
Temporary  amnesia. 
Temporary  aphasia. 
Arrested  psychical 
development. 


Pavor  nocturnus 
(peripheral). 
Dental  reflex. 

Reflex  nystagmus. 
Reflex  of  ear. 

Reflex  of  larynx. 
Paroxysmal  gasping. 
Reflex  of  lung. 
Reflex  cough. 

Reflex  of  heart. 
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TABLE  99. — Continued. 


Nervous  Diseases. 


I.  Organic.  II.  Presumably  Organic. 


III.  Functional. 


r 


Probably  Central. 


Reflex. 


Reflex  of  stomach. 
Reflex  of  bladder. 
Reflex  of  vagina. 
Reflex  of  rectum. 


ot  tne  spme. 

Hereditary  ataxia. 

Locomotor  ataxia. 

Syringomyelia. 

Multiple  cerebro-spi- 
nal  sclerosis. 

Cerebro-spinal  menin- 
gitis. 

Neuritis. 

Multiple  neuritis. 

Paralysis  of  the  new- 
born. 

Neuralgia. 


Intra-cranial  tumors. 
Intra-cranial  syphilis. 
Idiocy. 

Mirror-writing. 

Myelitis. 

Poliomyelitis  anterior. 
Paralysis  from  caries 


Retarded  speech. 
Headaches. 

V ertigo. 

Sensitive  spine. 
Tetany. 

Pavor  nocturnus 
(central). 


I must  impress  upon  you  the  fact  that  the  classification  which  we  may 
deem  best  to  adopt  to-day  will  in  all  probability  in  the  next  five  or  ten  years 
have  to  be  modified  by  the  further  study  of  nervous  pathology.  You  will 
notice,  however,  that  in  my  classification  I have  allowed  for  this  progress  in 
medical  thought,  and  that  the  various  diseases  which  I have  tabulated  in  the 
divisions  “ Presumably  Organic”  and  “ Functional”  can  be  placed  in  the 
class  of  “ Organic  Diseases”  as  soon  as  it  has  been  proved  that  they  belong 
there. 

In  studying  the  various  diseases  of  the  nervous  system  which  I shall 
explain  to  you,  and  the  cases  which  illustrate  them,  I have  received  so 
much  aid  from  the  special  knowledge  of  these  diseases  possessed  by  Dr. 
\\  illiam  N.  Bullard  that  I wish  to  acknowledge  my  indebtedness  to  him. 
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LECTURE  XXVIII. 

I.  ORGANIC  NERVOUS  DISEASES. 


Brain. — Cord. — Brain  and  Cord. — Peripheral  Nerves. 

BRAIN. — Before  speaking  of  the  diseases  of  the  brain  I should  like  to 
have  yon  examine  a section  of  the  skull  as  shown  in  this  diagram  (Diagram 
8).  It  represents  the  relations  between  the  bone,  the  dura  mater,  the  sub- 
dural space,  the  arachnoid,  the  subarachnoid  space,  the  pia  mater,  and  the 
brain.  The  diagram  is  useful  for  the  clinical  investigation  of  nervous 
diseases,  and  will,  I think,  aid  yon  in  understanding  what  I am  about  to 
describe. 

Diagram  8. 


s. 


Bo 

D.  M 

Sub.  D.  S.  ... 
A.  P.  or  A.  . . . 
P.  S.  or  Sub.  A.  S. 

V.  P.  or  P.  M.  . 

Br 

W. *M 

B 

G.  M 


Section  of  skull  and  brain. 

Bone. 

Dura  mater. 

Subdural  space. 

Arachno-pia  or  arachnoid. 

Pial  space  or  subarachnoid  space. 

Visceral  pia  or  pia  mater. 

Brain. 

White  matter. 

Brain. 

Gray  matter. 


The  dura  mater  is  closely  attached  to  the  skull  at  all  ages,  but  especially 
so  in  childhood. 

The  subdural  space  lies  between  the  dura  mater  and  the  arachnoid. 

The  subarachnoid  space  is  crossed  by  fibres,  thus  making  a connection 
between  the  arachnoid  and  the  pia,  which  some  anatomists  are  now  inclined 
to  speak  of  as  one  structure. 
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Meningitis. — If  you  will  again  glance  at  this  table  of  classification 
(Table  99,  page  592),  and  at  the  anatomical  diagram  (Diagram  8,  page  o94), 
you  will  see  that  I should  naturally  first  speak  of  diseases  of  the  cerebral 
meninges.  Of  these  diseases  meningitis  is  the  most  common.  Cerebral 
meningitis  may  affect  the  dura  mater  or  the  pia  mater.  In  the  first  case  it 
is  called  pachymeningitis,  and  in  the  second  leptomeningitis.  The  form  may 
be  acute  or  chronic. 

Pachymeningitis. — Pachymeningitis  is  in  early  life  so  rare,  except 
from  certain  local  traumatisms,  or  as  a lesion  in  some  specific  disease,  such 
as  syphilis,  that  we  need  merely  mention  it,  and  can  at  once  proceed  to 
study  the  inflammatory  conditions  of  the  pia  mater. 

Leptomeningitis. — Leptomeningitis,  on  the  contrary,  is  very  frequent 
in  childhood.  It  may  be  divided  primarily  as  to  its  locality  into  (1)  menin- 
gitis of  the  convexities,  and  (2)  meningitis  of  the  base ; as  to  its  pathology, 
into  (1)  a simple  non-tubercular  inflammation  of  the  pia,  and  (2)  a growth 
of  miliary  tubercle  in  the  meshes  of  the  pia  producing  inflammation. 

This  is  only  a general  division,  but  it  serves  to  prepare  you  for  the 
somewhat  more  minute  description  which  is  necessary  to  make  you  under- 
stand the  varied  clinical  symptoms  which  are  met  with  in  these  diseases,  as 
the  lines  cannot  be  drawn  sharply  as  to  locality,  pathology,  or  symptoms. 

(1)  Non-Tubercular  Meningitis. — Non-tubercular  meningitis  is 
often  called  purulent  meningitis,  but  the  latter  term  does  not  seem  so  appli- 
cable as  the  former,  because  we  also  meet  with  a purulent  exudation  in  certain 
cases  of  tubercular  meningitis.  The  pathological  process  may,  although  in 
a general  way  and  to  the  greatest  extent  affecting  the  membranes  of  the  con- 
vexity, attack  the  membranes  of  the  central  and  basic  regions  of  the  brain. 
Following,  however,  the  rule  that  where  we  are  making  a clinical  division 
of  diseases  we  should  emphasize  the  salient  lesions  by  which  we  can  in  most 
cases  distinguish  them,  I shall  leave  the  minute  pathology  of  these  diseases 
for  your  more  extended  pathological  studies. 

Non-tubercular  meningitis  in  its  acute  form  is  a disease  which  may 
attack  robust  as  well  as  debilitated  children,  and  may  occur  at  all  ages.  It 
is  rare  in  the  first  year  of  life.  It  is  most  common  in  the  middle  period  of 
childhood. 

Clinically,  we  sometimes  find  the  non-tubercular  form  in  infants  simu- 
lating in  its  symptoms,  on  account  of  the  locality  affected,  the  tubercular 
form  of  the  older  child.  On  the  other  hand,  the  tubercular  form  in  infants 
is  sometimes  so  acute  in  its  symptoms  as  to  simulate  the  non-tubercular 
form  of  the  older  child. 

Some  rare  cases  of  non-tubercular  meningitis  have  been  reported  where 
the  disease  was  apparently  primary,  and  for  the  present,  therefore,  we  can 
speak  of  this  class  of  cases  as  idiopathic  until  further  light  has  been  thrown 
upon  the  subject.  I myself  have  never  seen  a case  of  non-tubercular 
meningitis  which  was  undoubtedly  idiopathic.  The  great  majority  of  cases 
is  secondary. 
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g c 1I01P  meningitis  is  most  frequently  of  traumatic  origin,  as 
from  some  injury  to  the  head,  or  the  disease  may  arise  from  disease  in 
the  ear  with  its  local  inflammation  extending  through  the  petro-squamosal 
suture  to  the  cerebral  meninges.  A comparatively  small  number  of  cases 
of  non-tubercular  meningitis  appears  to  be  caused  by  the  specific  microbe 
of  such  diseases  as  scarlet  fever,  measles,  erysipelas,  pneumonia,  possibly 
typhoid  fever,  rheumatism,  and  syphilis.  It  also  occurs  in  cerebro-spinal 
meningitis,  and  in  rare  cases  it  is  secondary  to  a group  of  symptoms  to 
which  the  name  insolation  has  been  given. 

This  table  (Table  100)  designates  the  different  causes  which  may  give 
rise  to  non-tubercular  meningitis. 

TABLE  100. 

Non-tubercular  Meningitis. 

| 1 

Primary  (said  to  exist).  Secondary. 

i ; i 7 i 

Traumatic.  Ear.  Specific  diseases,  such  as 

Scarlet  fever, 

Measles, 

Erysipelas, 

Pneumonia, 

Typhoid  fever, 
Rheumatism, 

Syphilis, 

Cerebro-spinal  meningitis, 
Insolation. 

Pathology. — The  pathology  of  non-tubercular  meningitis  is  practi- 
cally, where  infants  and  young  children  are  concerned,  an  inflammation 
of  the  pia  mater.  This,  according  to  Delafield  and  Prudden,  may  be  acute, 
chronic,  tubercular,  or  syphilitic. 

In  any  case  of  acute  meningitis  the  inflammation  is  apt  to  extend  down- 
ward and  to  involve  the  pia  mater  of  the  cord.  In  young  children  it 
especially  happens  that  the  inflammation  may  involve  the  ependyma  of  the 
ventricles  and  cause  a distention  of  these  cavities  with  serum. 

In  one  form  of  acute  non-tubercular  meningitis  the  pia  mater,  according 
to  Delafield  and  Prudden,  from  whose  observations  I shall  freely  quote,  is 
somewhat  congested.  Its  surface  is  dry,  lustreless,  and  somewhat  opaque. 
These  changes  in  the  gross  appearances  of  the  membrane  are  not  marked, 
and  may  be  overlooked,  but  the  minute  changes  are  more  decided. 

There  is  an  abundant  production  of  cells  somewhat  resembling  the  cells 
which  coat  the  surfaces  of  the  membranes  and  fibres  which  make  up  the  pia 
mater.  The  cell  growth  is  general,  involving  the  pia  mater  over  most 
of  the  surface  of  the  braiu.  The  inflammation  is  one  which  results  in  the 
production  not  of  fibrin,  serum,  or  pus,  but  of  new  connective- tissue  cells. 
This  form  of  meningitis,  which  may  be  called  acute  cellular  meningitis , is  of 
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frequent  occurrence,  and  is  attended  with  the  ordinary  clinical  symptoms  of 
acute  meningitis. 

Another  form  of  acute  non-tubercular  meningitis  has  been  termed  the 
exudative,  because  it  is  characterized  by  the  accumulation,  chiefly  in  the 
meshes  of  the  pia  mater  and  along  the  walls  of  the  blood-vessels,  of  variable 
quantities  of  serum,  fibrin,  and  pus.  Sometimes  one,  sometimes  another,  of 
these  exudations  preponderates,  giving  rise  to  serous,  fibrinous,  or  purulent 
forms  of  inflammation.  The  absolute  quantity  of  the  exudation  varies 
greatly.  In  some  cases  death  may  be  caused  with  so  slight  a formation  of 
exudation  that  to  the  naked  eye  the  pia  mater  may  look  quite  normal  or, 
perhaps,  only  moderately  hypersemic  or  oedematous.  The  microscope,  how- 
ever, in  these  cases  will  reveal  pus-cells  in  small  numbers,  and  sometimes 
flakes  of  fibrin  in  the  meshes  and  along  the  walls  of  the  vessels.  In  other 
cases  turbid  serum  in  the  meshes  of  the  membrane  is  all  that  can  be  seen,  and 
the  turbidity  is  shown  to  be  due  to  pus-cells  or  to  a small  amount  of  fibrin. 
Again,  either  with  or  without  marked  oedema  of  the  pia  mater,  yellowish 
stripes  are  seen  along  the  sides  of  the  veins,  sometimes  appearing  like  faint 
turbid  streaks,  and  at  other  times  dense,  opaque,  thick,  and  wide,  so  as 
almost  to  conceal  the  vessels.  These  are  due  to  the  accumulation  of  pus- 
cells  and  fibrin  in  large  quantities  along  the  vessels.  They  can  be  seen  best 
and  are  most  abundant  around  the  larger  veins  which  run  along  over  the 
sulci.  In  still  other  cases  the  infiltration  with  pus  and  fibrin  is  so  dense 
and  thick  and  general  that  the  brain-tissue,  the  convolutions,  and  most  of 
the  vessels  of  the  pia  mater  are  concealed  by  it.  This  is  usually  of  a 
greenish-yellow  color,  and  is  sometimes  so  thick  as  to  appear  like  a cast  of 
the  brain-surface  at  the  seat  of  the  lesion.  Sometimes  extravasated  red 
blood-cells  are  mingled  with  the  other  exudations  as  the  result  of  diapedesis. 
Microscopic  examination  shows  numerous  white  blood-cells  sticking  in  the 
walls  of  the  veins  and  capillaries,  or  the  vessels  may  be  blocked  with  them. 
It  is  evident  that  a large  part  of  the  pus-cells  accumulates  as  the  result  of 
emigration.  The  connective-tissue  cells  of  the  pia  mater  may  be  detached 
from  their  places  or  degenerated.  In  some  cases  there  are  considerable 
accumulations  of  pus  between  the  pia  mater  and  the  brain-substance  and 
along  the  vessels  which  enter  the  latter.  More  rarely,  pus  is  found  upon  the 
free  surface  of  the  membrane.  The  brain-substance  may  be  compressed  by 
the  accumulated  exudation  so  that  the  convolutions  are  flattened.  The  cor- 
tical portion  of  the  brain  may  be  simply  infiltrated  with  serum  (oedematous), 
or  it  may  undergo  degenerative  changes  and  may  be  the  seat  of  punctate 
hemorrhages.  Not  infrequently  the  inflammation  extends  to  the  ventricles, 
winch  may  contain  purulent  serum,  and  to  the  pia  mater  of  the  cord.  This 
form  of  infiltration  is  most  frequent  on  the  convexity  of  the  brain,  but  may 
extend  or  even  be  confined  to  the  base.  It  may  be  localized,  but  it  fre- 
quently extends  widely  over  the  surfaces  of  the  hemispheres.  Bacteria  are 
often  present  in  the  exudation,  and  I shall  explain  their  relationship  to  the 
esions  when  speaking  of  cerebro-spinal  meningitis. 
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When  recovery  occurs  from  the  acute  exudative  form  of  non-tubereular 
meningitis,  there  may  be  fatty  degeneration  of  the  cells  which  have  accumu- 
lated in  the  pia  mater,  particularly  along  the  vessels,  and  this  may  produce 
white  patches  in  the  membrane  and  threads  along  the  blood-vessels,  which 
resemble  the  accumulation  of  exudation  in  the  acute  stage.  Fatty  degener- 
ation of  the  blood-vessels  and  cells  of  the  pia  mater  may  also  occur  without 
acute  inflammatory  changes.  Sometimes  in  children  inflammatory  changes 
in  the  ventricles  persist  for  days  and  weeks  after  the  subsidence  of  the  in- 
flammation of  the  pia  mater. 

The  non-tubercular  form  of  meningitis  may  also  be  chronic,  in  which 
case  the  pia  mater  at  the  base  of  the  brain  alone  may  be  inflamed  (basilar 
meningitis),  or  only  the  pia  mater  over  the  convexity,  or  the  entire  pia 
mater,  or  certain  circumscribed  patches  of  the  membrane.  In  these  cases  the 
pia  mater  is  thick  and  opaque,  and  there  is  a formation  of  new  connective 
tissue,  with  a production  of  pus,  fibrin,  and  serum.  The  relative  quantity 
of  these  inflammatory  products  varies  in  different  cases,  and  results  in  some 
cases  in  firm  and  at  times  extensive  adhesions  between  the  dura  mater  and 
the  pia  mater.  Other  conditions  which  represent  the  results  of  chronic 
inflammation  may  also  be  present,  but  need  hardly  be  referred  to  here, 
further  than  to  say  that  the  ventricles  of  the  brain  may  in  this  chronic  form 
contain  an  increased  amount  of  serum  and  may  be  dilated.  The  ependyma 
also  may  be  thickened  and  roughened. 

Symptoms. — Where  non-tubercular  meningitis  is  secondary  to  injuries 
or  to  other  diseases,  the  characteristic  symptoms  may  of  course  be  compli- 
cated and  even  obscured  by  symptoms  resulting  from  the  especial  cause.  In 
the  supposed  primary  or  idiopathic  cases  the  symptoms,  especially  where  the 
child  is  over  two  years  of  age,  are  rapid  in  their  development.  The  course 
is  short,  from  seven  to  eight  days,  aud  the  disease  may  often  prove  fatal 
in  forty-eight  hours.  The  disease,  when  affecting  the  convexities  chiefly, 
begins  with  intense  headache  and  a high  temperature,  40°— 40.6°— 41.1°  C. 
(104o-105°-106°  F.).  The  respirations  are  rapid,  30-40-50,  and  compara- 
tively regular.  The  pulse  is  quick,  150-160-170,  but  is  usually  regular. 
Vomiting,  photophobia,  contracted  pupils,  aud  delirium  are  present.  Con- 
vulsions occur  early.  Later  we  may  have  blindness  and  paralysis. 

Diagnosis. — As  the  diagnosis  of  non-tubercular  meningitis  is  chiefly  a 
differential  one  from  tubercular  meningitis,  I shall  reserve  what  remains  to 
be  said  on  this  subject  until  I speak  of  the  latter  disease. 

Prognosis. — The  prognosis  is  very  unfavorable.  It  is  possible,  how- 
ever, for  the  child  to  recover  completely  from  an  attack  of  non-tubercular 
meningitis.  Perhaps  only  a changed  mental  condition  will  remain,  boys 
appearing  effeminate  or  more  easily  excited  than  would  be  considered 
normal.  Some  of  the  more  acute  forms  affect  also  the  braiu,  and  we  find 
their  results  in  idiocy  and  contractures.  We  must  always  bear  in  mind 
that  children  have  wonderful  recuperative  powers.  Their  nervous  organ- 
isms, although  sensitive  to  the  least  shock  or  the  slightest  irritation,  from 
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the  activity  of  their  growth  present  opportunities  for  repair  which  do  not 
occur  in  adults.  So  long  as  a disease  of  a necessarily  fatal  character  is 
not  present,  the  possibility  of  recovery  should  not  be  lost  sight  of.  Vio- 
lence of  the  nervous  manifestations  does  not  by  any  means  always  indicate 

a fatal  issue.  . . . 

Treatment.— The  treatment  of  non-tubercular  meningitis  varies  with 

that  of  the  disease  or  condition  to  which  it  is  secondary.  The  child  should 
be  kept  in  a cool,  dark  room  and  protected  from  noise.  In  the  treatment  of 
meningitis,  whether  it  is  a symptom  or  whether  it  is  idiopathic,  the  indica- 
tions are  to  reduce  the  temperature  of  the  body  and  to  support  the  general 
strength  until  the  disease  has  run  its  course.  The  former  is  accomplished 
best  by  the  application  of  mustard  derivatives  to  the  lower  extremities,  by 
sponging  the  entire  body  every  three  or  four  hours  with  water  at  a tempera- 
ture of  from  15.55°-22.22°  C.  (60°-70°  F.),  and  by  the  application  of  cold 
to  the  head.  The  strength  should  be  supported  by  the  administration  of 
milk,  and,  when  necessary,  of  stimulants. 


Case  258. 


Treatment  of  meningitis  with  Leiter’s  coil. 


The  method  of  applying  cold  to  the  head  by  means  of  Leiter’s  coil  is  a 
valuable  one,  and  I have  here  in  this  bed  a child  (Case  258)  with  meningitis 
who  is  being  treated  in  this  way. 

I he  apparatus  called  Leiter’s  coil  is  very  simple,  and  consists  of  a light 
flexible  metallic  or  preferably  rubber  tubing,  which  can  be  bent  in  any  way 
desired  and  applied  to  any  part  of  the  body  or  limbs  as  well  as  to  the  head. 
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Two  vessels  are  needed  : one  at  a height  somewhat  above  that  of  the  child’s 
head  acts  as  a reservoir  for  the  water,  while  the  other  stands  under  the  bed 
to  receive  the  water  after  it  has  passed  through  the  tube.  In  this  way  we 
can  have  water  at  a constant  temperature,  warm  or  cold,  continually  running 
through  the  tube  several  times  around  the  child’s  head. 

In  addition  to  the  local  treatment,  bromide  of  soda  in  varying  doses, 

according  to  the  age  of  the  child  and  the  severity  of  the  disease,  can  be 
given. 


Dr.  Fraser  reports  the  case  (Case  259)  of  a male  infant,  fourteen  months  old,  unusually 
well  developed  and  previously  perfectly  well.  It  began  to  he  irritable  and  to  lose  in  weight. 
These  symptoms  continued  for  about  a month.  When  it  was  brought  to  him  it  had  a 
temperature  of  37.4°  C.  (99.5°  F.),  and  it  had  no  other  symptoms  beyond  what  would  he 
expected  from  the  condition  of  the  gums,  which  were  hot  and  tender.  Three  days  later  a 
convulsion  occurred,  and  two  days  later  hemiplegia  of  the  left  side.  The  pulse  was  130, 
small  and  irregular.  The  temperature  was  38.6°  C.  (101.5°  F.).  Sensation  was  perfect  on 
both  sides.  On  the  following  night  the  infant  began  to  have  convulsions,  which  continued 
with  irregular  intervals  until  the  next  morning.  The  entire  voluntary  muscular  system 
was  then  found  to  be  in  a state  of  tonic  spasm.  The  legs  were  rigid,  the  head  was  retracted 
on  the  trunk,  and  there  was  opisthotonos.  This  tonic  spasm  was  interrupted  at  intervals  of 
half  an  hour  by  a clonic  seizure  involving  chiefly  the  extremities.  While  these  nervous 
manifestations  continued,  the  thumbs  and  the  fingers  were  bent  into  the  palms,  and  the 
forearms  were  flexed  and  extended  upon  the  arms  with  short  rhythmical  movements. 

The  inferior  extremities  were  similarly  affected,  though  to  a milder  degree.  The  move- 
ments also  extended  to  the  face,  giving  rise  to  contortions.  The  respiration  was  irregular, 
but  there  was  no  lividity  of  the  skin.  The  pulse  was  140.  The  temperature  was  38.8°  C. 
(102°  F.).  Three  days  later,  the  previous  symptoms  having  in  the  mean  time  continued, 
there  was  a diminution  in  the  convulsions,  but  consciousness  almost  entirely  disappeared, 
and  there  was  an  increasing  tendency  to  coma.  The  pupils  were  contracted,  there  was  an 
entire  inability  to  swallow,  and  the  infant  gradually  sank,  dying  at  6 p.m. 

The  post-mortem  examination  was  made  twenty-four  hours  after  death.  On  opening 
the  skull  and  deflecting  the  dura  mater  the  convolutions  appeared  flattened,  as  if  they  had 
been  slightly  compressed.  The  veins  of  the  cerebral  cortex  were  much  engorged.  The 
outer  surface  of  the  visceral  layer  of  the  arachnoid  was  smooth  and  dry,  but  at  a spot  about 
1.2  cm.  (J  inch)  in  diameter,  situated  about  the  middle  of  the  ascending  frontal  and  parietal 
convolutions  of  the  left  hemisphere,  the  pia  mater  was  covered  by  a thin,  yellowish  layer  of 
lymph.  During  the  removal  of  the  brain  several  ounces  of  clear  serous  fluid  escaped  from 
the  lateral  ventricles.  On  section  of  the  hemispheres  the  centrum  semi-ovale  did  not  present 
any  unusual  number  of  vascular  points  on  either  side,  but  the  substance  of  both  hemi- 
spheres, especially  that  of  the  left,  was  very  soft. 

The  optic  thalamus  and  lenticular  nucleus  of  the  left  hemisphere  were  so  much  softened 
as  to  be  almost  diffluent.  The  ependyma  of  the  lateral  ventricles  was  soft  and  uneven,  and  it 
appeared  in  parts  to  be  covered  by  a layer  of  lymph,  but  the  surrounding  tissues  were  so  much 
softened  that  it  was  doubtful  whether  the  layer  consisted  of  lymph  or  of  the  smooth  and 
softened  ependyma.  At  the  base  of  the  brain  a layer  of  lymph  0.3  cm.  (£  inch)  in  thick- 
ness was  found  in  the  interpeduncular  space  underneath  the  visceral  layer  of  the  arachnoid. 
The  inner  surface  of  the  dura  mater  at  the  base  of  the  skull  was  smooth  and  without  a trace 
of  opacity. 

There  was  in  this  case  a softening  of  the  brain-substance,  which  was  probably  second- 
ary to  the  meningitis. 

This  boy  (Case  260),  four  years  old,  whom  I have  here  to  show  you,  is  apparently  suf- 
fering from  the  results  of  non-tubercular  meningitis.  He  was  always  well  and  strong  until 
the  onset  of  the  present  attack,  which  occurred  twelve  weeks  ago.  He  never  has  had  any 
disease,  with  the  exception  of  measles  when  he  was  three  years  old. 
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This  last  attack  in  all  probability,  was  produced  by  a fall,  in  which  he  struck  the  back 
of  hifhead  No  cu  or  bruise  was  detected.  Later,  on  the  da,  of  this  fall,  he  began  to  com- 
riato  of  min  in  bis  head  and  to  vomit.  He  was  very  fever, sh,  and  lay  ,n  bed  protec  mg 
hls  eyes  item  the  light,  as  there  was  great  photophobia.  The  bowels  were  regular,  and  ho 
took  small  quantities  of  food.  A week  later  he  became  delirious,  and  this  condition  con- 
ttaued  for  two  weeks.  He  was  then  brought  to  the  Children’s  Hospital,  and  from  time  to 
time  was  delirious  during  a period  of  live  weeks.  The  delirium  was  sometimes  active,  and 
then  it  would  disappear  and  he  would  recognize  his  parents.  Ho  was  very  cross  in  the  in- 
tervals of  the  delirium,  and  would  roll  his  head  from  side  to  side.  His  appetite  was  poor 
He  never  had  any  convulsions  or  paralysis.  Nor  a time,  however,  he  had  incontinence  of 


Since  this  attack  he  has  been  gradually  growing  better,  and  he  is  now  comparatively 
well,  although  he  sometimes  complains  of  slight  pain  in  his  head,  at  which  time  the  head 
feels  hotter  than  at  others.  He  also  sometimes  has  a little  photophobia,  and  when  exposed 
to  unusual  heat  or  excitement  is  rather  restless  and  fractious.  His  pupils  have  seemed  to 

be  slightly  dilated,  but  their  reaction  is  normal. 

The  treatment  has  been  simply  to  keep  him  perfectly  quiet.  His  diet  has  been  care- 
fully regulated,  and  0.18  gramme  (3  grains)  of  bromide  of  potash  has  been  administered 
several  times  during  the  day.  At  present  his  pulse  is  98  and  regular,  his  temperature  is 
36.2°  C.  (92.7°  F.),  and  his  respirations  25  and  rhythmical. 

The  diagnosis  is  probably  traumatic  non-tubercular  meningitis. 

The  next  case  (Case  261),  which  I have  had  brought  to  show  you  as  possibly  one  of 
non-tubercular  meningitis,  is  a child  two  and  one-half  years  old. 

He  was  healthy  at  birth,  and  remained  so  until  he  was  eleven  months  old,  when  he  had 
an  illness  lasting  for  two  or  three  weeks,  characterized  by  high  temperature,  but  no  other 
definite  symptoms  beyond  apparent  irritation  connected  with  the  teeth. 

When  he  was  seventeen  months  old  he  had  a similar  attack,  only  more  severe,  accom- 
panied by  delirium,  photophobia,  high  temperature,  and,  in  a few  days,  paralysis  of  the 
legs  and  left  arm,  while  he  could  only  move  the  right  arm  slowly.  He  had  a tendency 
to  turn  the  head  to  the  right,  and  his  head  was  retracted.  The  fecal  movements  and  the 
urine  were  normal.  He  was  unconscious  for  two  days.  An  examination  showed  that  there 
was  nothing  abnormal  in  the  ears,  nor  was  anything  abnormal  found  on  physical  examina- 
tion elsewhere.  He  cried  out  as  though  he  had  severe  pain  in  his  head  when  the  attack 
began.  After  a few  days  he  began  to  improve  rapidly,  and,  although  he  had  never  talked 
before,  soon  began  to  express  himself  in  words. 

During  the  following  year  he  had  some  trouble  with  his  ears,  and  grew  very  weak,  so 
that  he  could  not  walk.  Later  he  had  an  attack  of  croup,  accompanied  by  perforation  of 
both  membranae  tympani. 

To-day,  as  you  see,  he  is  comparatively  well. 

In  regard  to  the  diagnosis  of  these  last  two  cases,  we  are  only  justified  in  saying  that 
if  they  continue  well,  and  do  not  show  a return  of  cerebral  symptoms,  the  most  probable 
explanation  of  their  condition  is  a non-tubercular  meningitis. 

In  this  next  bed  is  a little  girl  (Case  262),  four  years  old,  who  fell  and  struck  the  back 
of  her  head.  She  did  not  complain  of  much  pain  until  the  next  day,  when  in  the  evening 
her  face  was  flushed,  she  vomited,  was  restless,  and  was  constipated.  On  the  next  day  the 
symptoms  increased  in  severity,  and  two  days  later  she  entered  the  hospital.  Her  head  was 
retracted.  There  was  an  erythematous  condition  of  the  skin  of  the  face,  elbows,  and  knees. 
The  pupils  were  equal  and  reacted  well.  She  was  very  restless,  but  showed  no  evidence 
of  pain.  Her  pulse  was  132,  the  respirations  were  44,  and  the  temperature  was  39.1°  C. 
(102.4°  F.).  She  was  able  to  take  nourishment  and  to  retain  it.  She  had  marked  opisthot- 
onos. During  the  following  night  and  day  she  moved  her  hands  continuously,  and  early 
in  the  morning  vomited.  The  erythema  of  the  skin  gradually  faded  away.  She  talked 
incoherently  most  of  the  time.  The  eyes  were  fixed.  The  feet  and  hands  were  cold. 

Yesterday  at  times  she  showed  labored  breathing  and  the  pupils  were  dilated.  The 
head  was  not  retracted  so  much,  but  the  muscles  of  the  neck  were  very  stiff.  The  pulse 
was  much  more  feeble  and  slower.  The  abdomen  was  retracted,  and  there  were  pc  tech  he 
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on  the  face,  elbows,  and  knees,  most  marked  on  the  right  side  Last  nh-ht 

restless  and  her  breathing  was  again  labored  S ght  h W“S  very 

This  case  is  probably  one  of  traumatic  non-tubercular  meningitis.  The  erythematous 
ffloiescence  and  the  petechne  would  make  me  suspect  that  we  might  possibly  be  dealing 
with  a case  ot  cerebro-spmal  meningitis.  The  symptoms,  however,  are  not  of  so  severe  a 
grade  as  I should  expect  in  the  latter  disease,  while  the  acute  onset  following  trauma  would 

catHf  ^sr  “Si7le  inflammation  of  P*  m*ter.  We  cannot,  however,  in 
cases  of  this  kind  definitely  determine  the  diagnosis  without  an  autopsy.  It  is  evident  that 

bilTtvof  its°  be  tT8’  T°h  ^ tyPh°id  feVer  °r  Pneumonia>  developing,  and  the  possi- 
bhty  of  Rs  being  a tubercular  meningitis  is  exceedingly  small,  considering  that  she  is  at  a 

penod  of  childhood  when  the  typical  signs  of  this  disease  are  most  marked,  and  its  type  is 
of  a subacute  character.  yP 

(Subsequent  history.)  On  the  following  day  she  sank  rapidly,  and  she  died,  without 
any  spasmodic  movements  or  convulsions,  on  the  eighth  day  of  the  disease. 
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LECTURE;  XXIX. 

BRAIN.— (Continued.) 

Tubercular  Meningitis. 

The  second  form  of  leptomeningitis  which  I shall  describe  to  you  is 
called  tubercular  meningitis,  and  I happen  to  have  a number  ot  children 
illustrating  this  disease  in  the  wards  of  the  Children’s  Hospital  to  show  you 
to-day. 

Tubercular  meniugitis  is  a disease  caused  by  the  tubercle-bacillus  at- 
tacking the  pia  mater ; it  occurs  most  commonly  in  early  life,  runs  a sub- 
acute course,  and  is  invariably  fatal.  The  disease  presents  many  irregu- 
larities in  its  manifestations,  and  its  typical  symptoms  vary  according  to 
the  age  of  the  patient.  The  most  typical  cases  of  the  disease  are  seen  in 
middle  childhood.  It  occurs  more  commonly  between  the  ages  of  five  and 
seven  than  at  any  other  period  of  life.  It  is  rare  in  the  first  yeai  of  life, 
especially  in  the  early  months ; the  number  of  cases  increases  rapidly  in  the 
second  year  and  decreases  as  rapidly  after  the  eighth  year.  It  is  compara- 
tively so  rare  in  adult  life  that  out  of  the  large  number  of  adult  patients 
that  I have  met  in  my  service  at  the  City  Hospital  only  a few  cases 
of  tubercular  meningitis  have  come  under  my  care  in  the  last  ten  years. 
Tubercular  meningitis,  then,  can  be  considered  to  be  essentially  a disease  of 
early  life,  and  to  be  most  common  in  the  middle  period  of  childhood.  In 
a large  number  of  cases  there  is  a tubercular  history  of  one  or  both  parents. 
It  is  hereditary  in  the  sense  that  the  individual  inherits  tissues  which  are 
more  or  less  receptive  to  and  which  provide  a favorable  material  for  the 
development  of  the  bacillus  of  tubercle. 

Every  child  should  be  protected  in  all  possible  ways  against  tubercular 
infection,  whether  by  its  food  or  by  human  beings.  The  tubercle-bacillus 
appears  at  times  to  attack  individuals  in  cases  where  the  question  of  inheri- 
tance can  absolutely  be  eliminated.  We  should,  therefore,  take  the  greatest 
care  that  children  should  not  be  under  the  care  of  tuberculous  nurses,  as 
the  nurse  is  the  member  of  the  family  who  comes  into  the  closest  relation 
with  the  child.  As  an  illustration  of  the  truth  of  this  statement  I shall 
mention  a case  seen  by  me  in  consultation  with  Dr.  W.  L.  Richardson  and 
Dr.  II.  P.  Jaques. 

A boy  (Case  263),  five  years  old,  died  of  tubercular  meningitis.  The  autopsy  showed 
extensive  tubercular  lesions  of  the  meninges,  with  enlarged  bronchial  lymph-glands  and 
cheesy  nodules  at  the  apices  of  both  lungs.  The  child  up  to  the  time  of  the  attack  had 
always  been  perfectly  well.  There  was  no  history  of  tuberculosis  on  either  the  father’s  or 
the  mother’s  side.  There  were  several  other  children  in  the  family,  none  of  whom  had  ever 
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shown  any  symptoms  connected  with  tuberculosis.  This  boy  at  the  age  of  fourteen 

him'  untiTl  P r Uie  farge  °f  U nUree  ab°Ut  tWent^  years  old>  who  Remained  with 
until  he  was  four  and  a half  years  old.  Just  before  leaving  the  child  she  was 

bi ought  into  especially  close  connection  with  him  while  his  parents  were  away  for  some 

wee 's  Ihe  child  was  very  fond  of  his  nurse,  insisted  upon  being  in  her  lap  a great  deal 

hissed  her  on  the  mouth,  slept  in  her  bed,  and  kept  her  in  the  nursery  with  him  continu- 

ous  y.  his  nurse  had  a sister  who  died  of  pulmonary  tuberculosis.  She  herself  was 

taken  sick  with  the  same  disease  while  taking  care  of  the  child,  and  subsequently  died 


Other  cases  of  this  kind  have  been  known  to  occur.  Of  course  the  possibility  of  a 
coincidence  must  be  thought  of,  but  the  fact  that  a robust  child  with  no  hereditary  tuber- 
culous history  lives  in  close  connection  with  a tuberculous  nurse  and  dies  of  tuberculosis 
ot  the  bronchial  glands  and  cerebral  meninges  is  at  least  significant. 


It  is  not  unusual  to  meet  with  a tubercular  meningitis  secondary  to 
tubercular  disease  of  the  spine.  This  complication  occurred  in  a child  four 
years  old  whom  I saw  in  consultation  with  Dr.  Scudder. 


The  child  (Case  264)  was  being  treated  for  Pott’s  disease  with  lateral  deviation  of  the 
spine.  He  was  placed  on  a frame  for  five  weeks,  and  at  the  end  of  that  time  he  lost  in 
appetite  and  weight  and  began  to  have  a cough.  Nothing  especial,  however,  was  found  in 
the  lungs.  The  bowels  became  constipated,  and  he  then  began  to  have  some  mental  dis- 
turbance and  to  vomit.  A few  days  later  he  became  unconscious,  and  on  examining  him 
his  pupils  were  found  widely  dilated,  uneven,  and  not  responding  to  light.  His  tempera- 
ture was  usually  about  38.8°  C.  (102°  F.).  The  pulse  and  respirations  were  somewhat 
quickened.  His  head  was  retracted,  and  on  the  day  of  his  death  he  had  a convulsion. 

Tubercular  meningitis  may  also  occur  in  connection  with  disease  of  the 
hip,  the  latter  being  much  more  common  than  when  the  spine  is  affected. 
I have  seen  a case  of  this  kind  in  consultation  with  Dr.  Brown  which  illus- 
trates the  importance  of  recognizing  the  occurrence  of  this  complication. 

A child  (Case  2 65),  four  years  old,  was  being  treated  by  an  irregular  practitioner  for 
disease  of  the  hip-joint.  The  child  had  been  allowed  to  drag  itself  about,  and  the  treat- 
ment had  been  with  drugs  and  not  by  apparatus.  When  the  child  was  placed  under  Dr. 
Brown’s  care  he  had  him  taken  to  the  country  and  placed  in  a house  and  room  where  all 
the  hygienic  surroundings  were  good.  He  kept  the  child  in  bed  and  treated  it  by  means 
of  the  method  of  extension  usually  employed  in  these  cases.  The  child  at  first  began  to 
improve,  but  after  a few  weeks  lost  in  weight  and  in  appetite.  Its  temperature,  which  had 
been  varying  from  37.2°  to  37.7°  C.  (99°  to  100°  F.),  rose  to  from  39.4°  to  40°  C.  (103°  to 
104°  F.).  A few  days  later  the  child  became  somnolent  and  had  convulsions. 

When  I saw  the  case  with  Dr.  Brown  it  was  evidently  one  of  tubercular  meningitis, 
apparently  secondary  to  disease  of  the  hip-joint,  and  the  child  died  within  twenty-four  hours 
after  I had  examined  it. 


Iu  this  connection  I might  mention  that  the  tubercular  form  of  otitis  is 
not  uncommon,  and  that  it  may  be  the  starting-point  for  tubercular  menin- 
gitis. Surgeons  should,  therefore,  watch  carefully  the  possible  complication 
of  tubercular  meningitis  when  treating  tuberculous  disease  of  the  bones  and 
joints. 

A knowledge  of  the  general  pathology  of  tubercular  meningitis  is  of 
great  practical  importance  in  acquiring  a clear  picture  of  the  disease. 
We  must  look  upon  the  tubercular  lesions  as  secondary  manifestations  of  a 
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Di-imary  infection  by  the  tubercle-bacillus  of  some  other  portion  of  the  body, 
such  as  the  bronchial  or  the  mesenteric  glands.  Tubercular  meningitis, 
therefore,  is  merely  a part  of  a general  tuberculosis.  It,  however,  in  early 
life  is  so  prominent  a part  of  tuberculosis,  both  m its  clinical  symptoms  and 
in  its  pathological  lesions,  that  I have  placed  it,  not,  as  is  usual  m adults, 
under  the  heading  of  a general  tuberculosis,  but  as  a separate  disease  in  m} 

division  of  diseases  of  the  nei  vous  system. 

Pathology. — Although  the  nidus  of  the  tubercle-bacillus  which  pro- 
duces the  pathological  lesions  of  tubercular  meningitis  is  in  some  other  part 
of  the  body,  and  the  lesions  of  the  brain  and  its  meninges  are  always 
secondary,  yet,  as  the  clinical  characteristics  of  the  disease  are  those  of  a 
primary  cerebral  nature,  I shall  describe  only  the  morbid  lesions  which 
occur  in  the  brain. 

The  macroscopic  pathological  condition  which  is  seen  in  the  brain  as  a 
result  of  the  action  of  the  tubercle-bacillus  is  a growth  of  miliary  tubercle 
in  the  meninges  and  in  the  cerebral  substance.  This  growth  is  especially 
marked  in  the  meshes  of  the  pia  mater  along  the  course  of  the  blood-vessels 
at  the  base  of  the  brain.  These  small  granulations  are  conspicuously 
numerous  in  the  choroid  plexus  and  cause  great  irritation  in  the  neighboring 
parts.  This  irritation  is  followed  by  a transudation  of  greater  or  less  extent 
into  the  ventricles.  Accompanying  this  transudation  is  also  a fibrino-puru- 
lent  exudation  between  the  pia  mater  and  the  cerebral  convolutions  at  the 
base  of  the  brain,  notably  in  the  fissures  of  Sylvius,  but  at  times  covering 
the  whole  convexity  of  the  brain.  The  amount  of  exudation  is  not  pro- 
portionate to  the  number  of  tubercles.  The  ventricles  are  sometimes  so 
distended  as  to  burst  the  septum.  Pressure  is  thus  brought  upon  the 
central  portions  of  the  brain,  involving  especially  the  optic  thalamus,  the 
corpus  striatum,  and  the  corpus  callosum.  While,  as  I have  stated,  the 
symptoms  vary  in  different  individuals  and  at  different  ages,  the  patho- 
logical lesions,  on  the  other  hand,  with  the  exception  of  their  location,  are 
comparatively  stable.  What  is  of  especial  interest  to  us  clinically,  however, 
is  that,  although  in  a typical  case  of  tubercular  meningitis  in  middle  child- 
hood the  symptoms,  as  a rule,  correspond  to  the  pathological  lesions,  yet 
in  some  cases  we  find  an  entire  lack  of  such  symptoms  as  would  naturally 
result  from  the  wide-spread  and  prominent  lesions. 

Symptoms. — From  what  I have  already  told  you  in  describing  the 
symptoms  of  tubercular  meningitis,  we  should  first  consider  the  course  and 
the  typical  symptoms  of  the  disease  as  it  occurs  in  the  middle  period  of 
childhood,  and  then  state  the  variations  which  occur  in  infants. 

By  carefully  studying  the  pathology  of  tubercular  meningitis  we  can 
almost  deduce  the  sequence  of  symptoms  which  we  should  expect  to  meet 
with  in  the  middle  period  of  childhood.  In  fact,  in  the  great  majority  of 
cases  occurring  between  the  ages  of  two  and  eight  years  this  sequence  is  very 
striking.  Remember  that  as  we  are  dealing  with  a symptom  of  general 
tuberculosis  we  should  expect  to  find  in  the  early  stages  of  the  disease  that 
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the  nutrition  is  affected,  that  there  are  a lessened  appetite,  loss  in  weight, 
anaemia,  and  in  fact  symptoms  which  warn  us  that  something  is  affecting 
the  child’s  general  health.  This  condition  may  last  for  many  weeks,  or 
even  months,  varying  as  to  the  time  when  the  tubercle-bacillus  has  left  its 
oiiginal  nidus  and  migrated  to  the  cerebral  meninges.  Only  after  this  has 
occurred  do  we  begin  to  get  symptoms  of  cerebral  irritation.  The  child 
now  becomes  peevish  and  capricious,  and  is  in  some  cases  easily  frightened. 
As  the  tubercular  growth  increases  and  causes  further  congestion  of  the 
blood-vessels,  the  sleep  is  disturbed ; the  child  complains  of  dizziness  and 
slight  evanescent  pains  in  the  head ; it  staggers  slightly  in  its  walk  (static 
ataxia) ; sometimes  it  cries  out  sharply,  especially  at  night  (hydrocephalic 
cry).  Vomiting  not  apparently  connected  with  the  food,  and  usually 
without  nausea,  is  a common  symptom.  These  are  symptoms  of  irrita- 
tion of  the  nervous  centres,  and  may  last  for  a week  or  two,  according  to 
the  development  of  the  pathological  lesions.  The  temperature  is  usually 
moderately  raised,  37.2°-37.7°-38.3°  C.  (99°-100°-101°  F.),  but  on  some 
days  it  rises  a degree  or  so  higher,  and  just  before  death  a considerable 
elevation  may  occur.  This  chart  (Chart  19)  shows  the  temperature  of  a 
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child  five  years  old  who  lately  died  in  the  hospital.  It  represents  very  well 
what  you  will  usually  meet  with  in  uncomplicated  cases  of  tubercular 
meningitis.  Of  course  it  is  impossible  to  determine  the  exact  day  of  the 
beginning  of  the  disease  in  such  an  affection  as  tubercular  meningitis,  so 
that  the  first  day  marked  on  the  chart  is  merely  approximate  and  serves  as 
a starting-point  to  show  the  character  of  the  temperature. 

The  pulse  at  first  is  somewhat  quickened,  but  it  soon  becomes  slower  than 
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normal  and  is  apt  to  intermit.  The  respirations  may  in  the  early  part  of 
the  disease  be  quickened,  and  at  times  are  of  a sighing  character.  Obstinate 
constipation  is  a common  symptom.  Hyperesthesia  of  the  skin,  with  occa- 
sional waves  of  congestion,  especially  of  the  cheeks,  is  sometimes  met  with. 
The  pain  in  the  head  increases,  and  the  child  is  apt  to  hold  its  hand  to  its 
head.  * Drowsiness,  at  first  slight,  soon  becomes  very  marked.  The  child  is 
apathetic  and  lies  in  bed,  refusing  to  eat.  The  urine  is  scanty.  There  is 
photophobia,  and  the  pupils  are  contracted.  Tubercles  in  the  fundus  of 
the  eye  are  rarely  seen  during  life.  Abdominal  pains  are  quite  frequent, 
and  depression  of  the  abdomen  (boat-shaped)  is  noticed  in  a certain  num- 
ber of  cases.  Drawing  the  finger  over  the  skin  usually  produces  a bright 
red  line,  which  becomes  in  a few  minutes  quite  intense,  and  lasts  perhaps  ten 
or  fifteen  minutes,  which  is  much  longer  than  would  be  the  case  in  a healthy 
child.  This  phenomenon  is  called  the  tache  cSrebrale,  and  is  quite  frequently 
met  with  in  tubercular  meningitis,  though  it  may  be  absent.  This  sign  is, 
however,  in  no  sense  typical,  and  is  seen  in  a number  of  other  diseases. 
The  child  at  this  stage  of  the  disease  is  apt  to  roll  its  head  on  the  pillow 
almost  continuously. 

The  pathological  irritation  has  now  gone  on  to  exudation,  and  we  begin 
to  get  symptoms  of  pressure.  If  diarrhoea  appears,  we  should  suspect 
tubercle  of  the  intestine.  Sopor  now  comes  on  rapidly,  and  the  child  can 
be  aroused  only  at  times.  Strabismus,  nystagmus,  and  ptosis  may  appear. 
The  pupils  are  dilated  and  irregular,  and  their  reaction  is  lost.  The  Mei- 
bomian secretion  is  sometimes  markedly  increased.  Convulsions,  generally 
partial,  and  of  a rather  mild  type,  may  appear.  At  times  paralysis  of  the 
arm,  or  of  the  arm  and  leg  (hemiplegia),  and  interference  with  sight  (optic 
neuritis),  may  occur.  In  some  cases  the  pulse  now  becomes  markedly  slow 
and  irregular,  50-60-70,  and  it  is  very  common  to  find  an  intermission  in  the 
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pulse,  though  this  must  not  be  considered  as  diagnostic  of  tubercular  menin- 
gitis. The  respirations  may  not  be  perceptibly  diminished  at  first,  but  soon 
become  slow,  10  to  15  in  a minute.  A peculiar  form  of  respiration,  called 
Cheyne-Stokes,  usually  occurs  at  this  stage  of  the  disease.  This  type  of 
respiration  is  characterized  by  complete  or  almost  complete  cessation  of  the 
respiratory  movements  for  a number  of  seconds.  This  is  followed  by  a 
faint  return  of  the  respiratory  movements,  which  gradually  increase  in 
depth,  rising  for  five  or  six  inspirations  and  then  fading  away  again  so  as  to 
be  imperceptible.  This  chart  (Chart  20)  represents  this  type  of  respirations 
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occuning  in  the  third  week  of  the  illness  of  a child  four  years  old  who  died 
of  tubercular  meningitis. 

A heightened  temperature  in  tubercular  meningitis  indicates  a complica- 
tion of  some  kind,  such  as  pulmonary  tuberculosis,  pneumonia,  or  tubercle 
in  the  intestine.  At  the  end  of  the  disease,  however,  the  temperature  rises 
lapidly,  as  do  the  pulse  and  respirations.  Hearing,  taste,  and  smell  seem  to 
be  unimpaired  for  some  time.  The  position  which  children  with  tubercular 
meningitis  often  take  is  somewhat  characteristic.  In  all  forms  of  meningitis 
they  are  apt  to  bury  their  heads  in  the  bedclothes.  There  is  often  spasmodic 
reti  action  of  the  head,  and  they  are  inclined  to  lie  with  their  knees  drawn 
up.  There  may  be  spasmodic  opisthotonos,  as  in  this  case  which  I shall 
presently  show  you  (Case  272,  page  618).  The  disease  varies  in  its  length, 
but  usually  lasts  for  from  three  to  six  weeks.  Heath  may  be  preceded  by 
continued  convulsions  for  perhaps  several  hours.  A striking  feature  which 
not  infrequently  occurs  in  the  course  of  these  general  symptoms  is  a partial 
return  to  consciousness  after  the  child  has  been  lying  in  a stupor  for  several 
days.  This  phenomenon  often  induces  the  parents,  and  sometimes  even  the 
physician,  to  entertain  hopes  of  improvement.  It  is,  however,  always  delu- 
sive, for  it  has  no  favorable  significance,  and  is  soon  followed  by  a more 
profound  state  of  unconsciousness.  These  symptoms  which  I have  men- 
tioned do  not,  of  course,  always  appear  together,  but  may  be  present  in 
different  groups,  varying  with  the  individual.  All  the  symptoms  may  dis- 
appear temporarily.  There  may  be  tonic  as  well  as  clonic  contractions  of 
the  limbs  and  rigidity  of  the  neck. 

Diagnosis. — The  diagnosis  of  tubercular  meningitis  in  the  middle 
period  of  childhood,  and  with  the  sequence  of  symptoms  which  I have  just 
enumerated,  is  not  difficult,  but  you  will  at  once  perceive  that  the  diagnosis 
in  the  early  days  or  even  in  the  first  week  of  the  disease  must  necessarily 
be  very  difficult.  It  is  by  watching  the  course  of  the  symptoms  and  their 
general  grouping,  rather  than  by  the  consideration  of  any  one  symptom, 
or  even  one  group  of  symptoms,  that  we  are  justified  in  making  a definite 
diagnosis.  The  diagnosis,  then,  must,  as  a rule,  be  held  in  abeyance  for 
many  days.  Reflex  vomiting,  with  a moderate  temperature,  irregularity  aud 
intermission  of  the  pulse,  apathy,  and  many  other  symptoms  of  tubercular 
meningitis,  I have  often  seen,  both  alone  and  in  combination,  in  cases  where 
they  represented  no  cerebral  lesion  whatever.  The  active  development  and 
sensitive  condition  of  the  nervous  system  in  childhood  are  so  exaggerated  in 
comparison  with  those  of  adults,  that  whatever  disease  may  be  present  is 
liable  to  produce  so  profound  an  impression  on  the  child’s  nervous  centres 
that  actual  disease  of  these  centres  is  readily  simulated.  Thus  for  days 
these  apparently  cerebral  symptoms  may  mask  by  their  undue  prominence 
the  symptoms  of  the  real  disease. 

Illustrative  of  this  difficulty  are  certain  cases  (Cases  466,  467)  of  pneu- 
monia, which  I shall  describe  to  you  in  a later  lecture  (Lecture  XLIX., 
page  984),  in  which  the  children  had  constant  vomiting,  soon  became  apa- 
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thetic  and  later  were  unconscious.  They  rolled  their  heads,  had  a medium 
temperature  and  an  irregular  pulse,  and  one  of  them  showed  irregularity  of 
respiration.  These  symptoms  lasted  for  five  or  six  days,  and  disappeared 

with  the  development  of  an  apex-pneumonia. 

Differential  Diagnosis.— The  differential  diagnosis  must  be  made 
between  meningitis  in  general  and  other  diseases,  such  as  (1)  diseases  of  the 
stomach,  (2)  poliomyelitis  anterior,  (3)  pneumonia,  (4)  malaria,  (5)  typhoid 
fever,  (6)  syphilis,  (7)  rheumatism,  (8)  nephritis,  (9)  cerebro-spinal  meningitis, 
and  (10)  non-tubercular  meningitis. 

(1)  Diseases  of  the  Stomach.— Unless  the  child  is  very  young,  acute 
gastric  symptoms  are,  as  a rule,  not  difficult  to  recognize  after  the  first  few 
days.  We  may  at  times,  however,  be  suspicious  of  cerebral  disease  on 
meeting  in  an  infant  with  continual  vomiting  and  an  elevated  temperature 
where  there  is  no  discoverable  source  of  reflex  irritation  to  account  for  the 
symptoms.  This  is  especially  the  case  if  there  are  some  irregularity  of 
respiration  and  a slow  pulse.  These  may  be  cases  of  tubercular  menin- 
gitis snch  as  I have  described  that  disease  in  the  first  year  of  life.  Again, 
however,  they  may  be  simply  cases  of  reflex  vomiting.  As  illustrative  of 
this  class  of  reflex  gastric  disturbance  I shall  cite  this  case : 

A male  infant  (Case  266),  eight  months  old,  was  attacked  with  vomiting  which  lasted 
with  short  intervals  for  two  days.  There  were  apathy  and  slow,  intermittent  pulse.  The 
temperature  was  37.2°  C.  (99°  F.).  There  were  irregular  respiration  and  rapid  emaciation. 
This  patient  made  a perfect  recovery  in  four  or  five  days,  and  the  case  was  evidently  of 
gastric  origin.  The  slow,  intermittent  pulse,  and  the  moderate  temperature,  which  would 
have  heen  so  alarming  in  an  older  child,  led  me  in  this  case,  as  in  others  in  the  first  year 
of  life,  to  eliminate  tubercular  meningitis.  In  my  experience  this  interpretation  of  symp- 
toms has  proved  to  he  correct. 

(2)  Poliomyelitis  Anterior. — The  following  case  of  poliomyelitis  an- 
terior resembled  tubercular  meningitis  : it  is,  however,  the  only  one  which 
I have  seen  where  the  resemblance  of  the  two  diseases  was  so  striking : 

A boy  (Case  267),  eighteen  months  old,  showed  for  over  a week  symptoms  closely  simu- 
lating those  of  tubercular  meningitis.  Obstinate  constipation  and  apathy  were  present,  fol- 
lowed by  unconsciousness ; there  were  also  a marked  tache  cerebrate,  distended  fontanelle, 
irregular  pulse,  contracted  pupils,  eyes  turned  upward,  and  convulsive  attacks.  Finally, 
paralysis  of  one  of  the  arms  appeared,  the  general  symptoms  passed  off,  and  the  diagnosis 
of  poliomyelitis  anterior  was  easily  made. 

(3)  Pneumonia. — The  cases  (Cases  466,  467)  of  pneumonia  which  I 
have  referred  to  warn  us  that  we  should  hold  our  diagnosis  in  abeyance, 
sometimes  even  for  a week. 

(4)  Malaria.  Although  we  must  admit  that  malaria  closely  simulates 
almost  any  disease,  it  is'  not  usual  to  mistake  the  malaria  of  older  children 
for  tubercular  meningitis.  In  the  first  two  years  of  life,  however,  malaria 
may  affect  so  insidiously  the  general  nutrition  before  its  characteristic  symp- 
toms appear  that  some  doubt  as  to  the  differential  diagnosis  may  arise. 
The  following  case  illustrates  this  fact : 
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A male  infant  (Case  268),  twenty  months  old,  with  a history  of  tuberculosis  on  the 
mothers  side,  began  to  show  symptoms  of  anaemia  and  malnutrition  with  no  perceptible 
cause,  such  as  either  improper  food  or  bad  general  hygiene,  to  account  for  it.  After  two  or 
three  weeks  it  had  attacks  of  unconsciousness  lasting  for  hours;  at  other  times  drowsiness 
with  irregular  pulse  and  respirations,  was  present.  The  temperature  was  39.5°  to  40°  C. 
(103°  to  104°  F.).  There  were  slight  convulsions,  and  the  fontanelles  were  distended.  At 
tirst  there  was  no  periodicity  of  the  symptoms,  hut  a week  later  the  attacks  were  evidently 
more  pronounced  every  other  day,  and  the  infant  was  brighter  on  the  intervening  days.  It 
lived  in  a malarial  district. 

On  the  administration  of  quinine  and  on  removing  the  infant  to  a non-malarial  region, 
these  symptoms  entirely  disappeared. 

The  detection  of  the  plasmodium  would,  of  course,  have  determined  the  diagnosis  in 
this  case,  but  it  could  not  be  obtained. 

Another  case,  which  I saw  in  consultation  with  Dr.  Parker,  of  Princeton 
is  also  very  instructive  in  warning  us  how  careful  we  should  be  in  making  a 
diagnosis  of  tubercular  meningitis  in  cases  where  there  is  a possibility  of 
malaria  being  the  cause  of  the  symptoms. 

A male  infant  (Case  269),  fourteen  months  old,  had  always  been  well  until  fourteen 
days  previous  to  the  time  when  I first  saw  it.  It  then  began  to  be  fretful  and  to  have 
diarrhoea.  This  condition  continued  for  about  a week,  when  it  fell  into  a stupor,  became 
very  anaemic,  and  it  was  necessary  to  feed  it  by  means  of  a dropper.  At  times  it  would  cry 
out  sharply.  The  temperature  varied  from  37.2°  to  38.7°  C.  (99°  to  102°  F.).  The  respi- 
rations were  usually  regular,  hut  at  times  were  of  the  Cheyne-Stokes  type.  The  pulse  was 
about  120,  sometimes  regular,  but  at  times  intermitting.  The  pupils  were  sometimes  con- 
tracted, hut  showed  no  irregularity.  No  other  abnormal  conditions  were  noticed,  such 
as  paralysis  or  symptoms  connected  with  the  lung,  ear,  heart,  or  throat,  hut  the  abdomen 
during  the  twenty-tour  horn’s  previous  to  my  examination  was  beginning  to  be  depressed. 
The  tache  cerebrale  was  very  distinct. 

On  close  inquiry  I found  that  there  was  a slight  periodicity  in  the  symptoms,  shown  by 
a rise  of  temperature  on  each  afternoon  and  followed  by  the  stupor  becoming  somewhat 
less.  Although  the  infant  had  been  unconscious  for  a week,  and  was  becoming  weaker  and 
taking  less  nourishment  every  day,  yet,  on  the  supposition  that  it  might  possibly  be  an 
obscure  case  of  malaria,  I decided  that  quinine  should  be  administered  in  suppositories.  On 
the  next  day  a slight  improvement  was  noticed  in  the  infant  in  the  afternoon.  It  appeared 
less  comatose,  but  its  temperature  and  pulse  remained  as  on  the  previous  days.  On  the 
following  day,  which  was  the  second  from  the  time  that  it  had  begun  to  receive  the  quinine, 
it  rapidly  became  conscious  and  began  to  drink  milk.  On  the  following  days  it  was  reported 
to  have  had  a restless  night  and  to  have  had  two  slight  convulsions.  Its  temperature  in  the 
morning  was  38.2°  C.  (100.9°  F.),  and  the  pulse  was  115  and  not  intermittent.  On  the 
following  day  there  was  marked  improvement  in  every  way,  and  this  continued  without 
interruption  for  the  next  four  days.  The  infant  then  continued  to  improve  rapidly,  the 
temperature  and  pulse  becoming  normal,  and  some  months  later  it  was  reported  to  be 
perfectly  well. 

#* 

(5.)  Typhoid  Fever. — In  my  experience  typhoid  fever  in  young  chil- 
dren is  the  disease  which,  next  to  non-tubercular  meningitis,  is  most  likely 
to  simulate  and  be  mistaken  for  tubercular  meningitis.  We  may  also  have 
considerable  difficulty  in  differentiating  tubercular  meningitis  from  the  non- 
tubercular  meningitis  which  may  occur  in  the  course  of  typhoid  fever.  The 
extreme  cerebral  congestion  which  at  times  arises  as  a symptom  of  typhoid 
fever  may  also  add  fresh  difficulties  to  the  differential  diagnosis.  The 
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decisive  point,  however,  between  typhoid  fever  and  meningitis,  whether 
tubercular  or  non-tubercular,  is  the  absence  of  leucocytosis  in  typhoid 
fever  and  its  presence  in  meningitis,  provided  that  the  latter  is  to  any 

degree  purulent.  . , . 

According  to  E.  S.  Wood,  in  meningitis  the  chlorides  in  the  urine  di- 
minish rapidly ; heating  the  urine  precipitates  the  phosphates  readily,  and 
the  amount  of  indoxyl  is  increased  : the  reverse  of  these  reactions  occurs  in 
typhoid  fever. 

(6.)  Syphilis. — The  history  and  general  symptoms  of  syphilis  are  to  be 
sought  for  where  a syphilitic  meningitis  is  suspected.  The  temperature  is 
not  especially  high,  and  the  symptoms  are  seldom  acute.  The  pathology  is 
said  to  be  usually  that  of  a chronic  basic  meningitis. 

(7.)  Rheumatism. — Rheumatism  is  said  to  occur  as  a cause  of  menin- 
gitis, but  this  must  be  rare,  and  I shall  merely  mention  it,  as  I have  never 
met  with  a case  of  this  kind.  A high  temperature  and  acute  symptoms  are 
said  to  be  the  rule  in  rheumatic  menmgitis. 

(8)  Nephritis. — In  addition  to  the  other  diseases  which  may  simulate 
tubercular  meningitis  should  be  mentioned  nephritis,  in  which  the  symp- 
toms of  uraemia  simulate,  to  a certain  extent,  those  of  tubercular  men- 
ingitis. The  urine  should  always  be  examined  in  doubtful  cases  of  this 
kind,  as  where  uraemic  symptoms  resulting  from  nephritis  are  present  the 
disease  will  be  shown  by  such  examination,  and  we  shall  thus  be  able  to 
differentiate  it  from  tubercular  meningitis. 

(9)  Cerebro-Spinal  Meningitis. — It  is  often  quite  difficult  to  differen- 
tiate the  early  stages  of  tubercular  meningitis  from  those  of  cerebro-spinal 
meningitis.  In  typical  cases,  however,  the  diagnosis  is  easily  made,  as  the 
long  prodromal  period  of  tubercular  meningitis,  as  a rule,  does  not  occur  in 
cerebro-spinal  meningitis,  and  the  temperature  in  the  latter  disease  is  almost 
always  high,  while  in  the  former  it  is,  as  I have  already  told  you,  raised  to 
only  a moderate  degree.  In  fact,  all  the  symptoms  of  cerebro-spinal  men- 
ingitis are  markedly  acute  in  comparison  with  those  of  tubercular  menin- 
gitis, which  is  essentially  a disease  of  a subacute  character.  I shall  pres- 
ently show  you  a case  of  tubercular  meningitis  (Case  272,  page  618)  which 
simulated  cerebro-spinal  meningitis  very  closely. 

(10)  Non- Tubercular  Meningitis. — On  closely  studying  what  I have 
already  told  you  of  the  symptoms  of  meningitis  in  general,  you  will  be 
able  in  the  great  majority  of  cases  to  differentiate  it  from  other  diseases, 
provided  that  you  do  not  attempt  to  make  the  diagnosis  too  early.  Re- 
member that  you  are  seldom  warranted  in  making  an  early  diagnosis,  in 
view  of  the  wide  range  of  possible  nervous  symptoms  which  can  be  met 
with  in  young  children.  Having  determined  that  the  disease  is  of  cerebral 
origin,  we  must  next  differentiate  between  the  tubercular  and  non-tubercu- 
lar forms  of  meningitis  by  means  of  the  broad  rules  of  which  I have  just 
spoken,  and  which  I have  condensed  and  simplified  by  means  of  this  table 
(Table  101,  page  612). 
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TABLE  101. 

Cerebral 

Non-tubercular. 

Usually  secondary  (possibly  primary). 

Not  hereditary. 

Acute. 

Prodromata  short,  if  any. 

Headache  severe  at  once,  with  delirium 
early,  and  soon  followed  by  somnolence. 

Photophobia  extreme. 

Convulsions  violent. 

Temperature  high. 

Pulse  and  respiration  rapid. 

Duration  short. 

Transudation  into  the  ventricles  may  occur  in  either  form.  The  younger 
the  infant  the  nearer  the  two  forms  approach  each  other  in  the  similarity 
of  their  symptoms.  Caille  has  lately  shown  the  value  for  diagnosis  of 
Quincke’s  method  of  tapping  the  spinal  canal. 

Infantile  Tubercular  Meningitis. — According  to  some  extended 
observations  made  at  the  hospital  in  Stockholm,  infantile  tubercular  menin- 
gitis is  characterized  in  the  first  year  by  an  absence  of  prodromata,  the 
sudden  development  of  acute  symptoms,  a short  course,  and  a fatal  issue. 
The  temperature  is  high,  38.8°-39.4°-40°  C.  (102o-103°-104°  F.).  The 
respirations  are  quickened  and  comparatively  regular,  30-40-50.  The 
pulse  is  high,  130-140-150.  Clonic  spasms  and  strabismus  often  occur. 
Paralysis  is  quite  frequent,  and  diarrhoea  is  present  rather  than  constipation. 
Bulging  of  the  fontanelles  is  usual.  Sinking  of  the  abdomen  is  rare. 
Vomiting  may  occur,  but  is  not  especially  common.  Sharp  cries  are  occa- 
sionally met  with.  The  differential  diagnosis  from  non-tubercular  menin- 
gitis is  difficult.  Sopor  and  coma  at  the  end  are  frequent  in  both  diseases. 
The  duration  is  seldom  more  than  a week.  It  may  be  only  two  days,  yet 
in  rare  cases  the  infant,  like  the  child,  may  live  for  a month. 

During  the  second  year  the  symptoms  of  tubercular  meningitis  become 
of  rather  an  irregular  type,  sometimes  assuming  the  character  of  those 
which  are  seen  in  the  first  year,  but  soon  corresponding  more  nearly  to 
those  which  are  met  with  in  the  middle  period  of  childhood. 

Prognosis. — Where  we  are  sure  of  our  diagnosis,  I believe  that  in  our 
prognosis  we  should  give  no  hope  of  recovery  whatever,  except  that  in  the 
extremely  rare  cases  which  I have  just  mentioned  a temporary  remission 
may  take  place.  The  reported  cases  of  absolute  recovery  from  tubercular 
meningitis  cannot  but  be  looked  upon  with  scepticism.  Indeed,  the  non- 
tubercular  forms  of  meningitis  simulate  the  tubercular  so  closely  that  without 
post-mortem  verification  recoveries  can  be  supposed  to  be  possible,  but  can 
hardly  be  accepted  as  proved. 

Treatment. — The  treatment  of  tubercular  meningitis  up  to  the  time 
when  the  diagnosis  is  established  should  be  purely  symptomatic ; later  we 


Meningitis. 

Tubercular. 

Secondary. 

Hereditary. 

Subacute. 

Prodromata  long,  decided. 

Headache  less  severe  at  first,  but  gradually  in- 
creasing ; delirium  less  common  and  milder. 
Photophobia  not  so  marked. 

Convulsions  less  violent. 

Temperature  moderate. 

Pulse  and  respiration  slow  and  irregular. 
Duration  long. 
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should  make  the  child  comfortable  by  every  means  in  our  power.  As  no  case 
of  tubercular  meningitis  has  ever  been  proved  to  be  cured  by  iodide  of  potas- 
sium or  any  other  drug,  it  is  useless  and  unwise  to  encourage  ourselves  and 
the  parents  by  false  hopes  of  good  results  arising  from  the  administration  of 
any  drug  whatever.  Up  to  the  present  time  our  knowledge  of  the  disease 
justifies  us  only  in  using  drugs  as  palliatives  for  the  child  s suffering. 

The  following  case  illustrates  very  well  the  tubercular  meningitis  of' 
middle  childhood : 

A boy  (Case  270),  five  years  old,  had  always  been  well  and  strong.  On  December  3, 
while  endeavoring  to  climb  into  bed,  he  fell  and  struck  the  back  of  his  head.  He  cried 
afterwards,  but  the  blow  left  no  mark,  and  nothing  was  thought  of  it.  The  following  day, 
while  playing,  he  fell  and  struck  the  back  of  his  head,  but  the  blow  was  no  more  serious 
than  he  had  often  had  before.  On  the  next  evening  he  went  to  a children’s  party,  ate 
nothing  unusual,  went  to  bed  early,  and  slept  all  night.  On  the  following  day  he  was 
unable  to  eat  and  was  somewhat  fretful,  both  of  which  conditions  were  unusual  for  him. 

On  December  29  he  had  a slight  follicular  tonsillitis.  His  pulse  and  temperature  were 
normal,  the  cheeks  were  flushed,  the  eyes  dull,  and  the  pupils  normal.  His  head  was 
slightly  hot,  and  he  was  dull  and  drowsy.  He  did  not  have  any  movement  of  the  bowels  for 
two  days,  but  on  the  third  day  they  were  moved  by  means  of  medicine.  He  continued  to  be 
in  about  the  same  condition  until  January  2,  when  his  temperature  was  37.2°  C.  (99°  F.), 
and  his  pulse  64,  regular  and  strong ; his  face  was  flushed,  and  his  eyes  were  vacant  and 
staring.  He  vomited  once  on  that  night,  passed  his  water  involuntarily,  moved  his  left  leg 
spasmodically,  and  clinched  his  hands  occasionally.  He  was  evidently  uneasy,  and  moaned 
a good  deal. 

On  the  following  day  the  pulse  was  occasionally  intermittent.  In  the  mean  time  he 
became  more  and  more  drowsy,  and  finally  relapsed  into  a state  of  unconsciousness. 

On  the  3d  of  January  the  pupils  were  normal,  but  he  was  completely  unconscious. 
The  temperature  was  38.1°  C.  (100.6°  F.),  the  pulse  180,  and  the  respirations  30. 

I saw  the  child  on  January  4,  and  on  making  a careful  physical  examination  found 
nothing  abnormal,  except  a slight  congestion  of  the  ear  in  the  neighborhood  of  the  malleus, 
and  in  the  back  over  the  apex  of  the  lung  was  a slight  elevation  of  pitch  on  percussion. 
The  temperature  was  39.1°  C.  (101.2°  F.),  and  the  pulse  was  89  and  strong.  There  was 
considerable  twitching  of  the  arms,  chiefly  on  the  right  side,  lasting  from  ten  to  twenty 
minutes.  The  pupils  were  slightly  contracted,  but  were  alike.  That  night  he  drew  his 
right  hand  across  the  face  with  a quick  trembling  motion,  the  right  leg  being  drawn  up 
and  the  whole  body  trembling ; occasionally  there  was  moaning  and  sighing  respiration. 

Dr.  C.  J . Blake,  who  examined  the  ears,  reported  that  there  was  a slight  congestion  in 
the  posterior  canal  of  both  ears  and  also  in  the  neighborhood  of  the  right  malleus.  Both 
membrane  tympani  were  clear,  normal,  transparent,  and  without  injection  of  the  manubrial 
blood-vessels.  There  was,  in  fact,  no  evidence  of  disturbance  of  the  ears.  On  the  posterior 
wall  of  each  external  auditory  canal  at  the  anterior  third,  more  pronounced  in  the  right  than 
in  the  left  ear,  was  a circumscribed  patch  of  injection  such  as  is  observed  in  cases  of  inflam- 
matory process  in  the  mastoid  antrum,  and  occasionally  uncomplicated  congestion  of  the 
middle  ear.  Dr.  Blake  thought  that  the  congestion  was  merely  a symptom  of  the  meningeal 
congestion  and  was  not  the  cause  of  the  disease. 

During  the  next  few  days  the  boy’s  condition  varied  but  little.  The  eyes,  usually 
closed,  would  at  times  open  completely,  when  the  eyeballs  could  be  seen  to  move  from  side 
to  side.  The  respiration  was  sighing,  interrupted,  occasionally  almost  inaudible,  and  then 
for  a time  noisy.  At  times  the  breathing  was  suspended  for  several  minutes,  when  bright 
red  spots  would  appear  on  the  cheeks  ; these  would  disappear  when  the  respiration  was  re- 
sumed.. The  patient  moaned  occasionally,  and  there  was  some  twitching  and  moving  of  the 
extremities,  but  no  convulsions.  The  pulse  was  fair  in  strength,  but  at  times  intermittent, 
-the  temperature  varied,  but  was  moderate  in  degree. 
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The  extremities  of  the  right  side  were  absolutely  motionless,  and  sensation  was  appa- 
rently absent  The  child  lay,  as  a rule,  perfectly  quiet,  as  though  asleep,  and  at  times 
would  present  the  picture  of  a perfectly  healthy  child  sleeping. 

...  , 0n  January  9 the  extremities  became  cold,  the  face  very  pale,  and  the  pulse  impercep- 
1 le  This  condition  lasted  fifteen  minutes,  when  he  improved  in  appearance.  During  the 
night  the  breathing  grew  very  rapid,  he  was  restless,  moved  the  left  arm  continually  and 
moaned  After  some  time  he  opened  his  eyes,  looked  around  the  room,  and  then  became 
quiet  and  slept.  The  next  day  he  was  slightly  unconscious,  and  the  fingers  were  flexed,  with 
a very_  strong  contraction  of  the  muscles.  The  breathing  then  became  more  difficult,  the 
nostrils  being  widely  dilated  with  every  breath.  During  the  night  he  was  conscious  for 
some  time,  swallowed  water  without  difficulty,  and  the  eyes  were  wide  open. 

On  January  11  there  was  ptosis  of  the  right  eyelid.  The  pulse  became  regular,  com- 
pressible, and  intermittent.  The  left  arm  was  occasionally  raised  to  the  head  with  a’quick 
spasmodic  motion,  the  child  moaning  as  if  distressed.  Later  the  eyes  became  fixed,  the 
pupils  dilated,  the  nostrils  expanded,  and  a bluish  color  appeared  around  his  mouth  and  nose. 
The  breathing  became  very  difficult.  During  an  attack  of  this  kind  he  had  every  appear- 
ance of  being  moribund,  and  each  attack  was  thought  to  be  his  last. 

The  change  from  day  to  day  in  the  child’s  general  condition  was  almost  imperceptible. 
He  was,  however,  gradually  becoming  emaciated. 

On  January  12  the  pupils  of  both  eyes  were  much  dilated  ; the  right  eye  was  almost 
motionless,  with  ptosis  of  the  right  lid,  while  the  left  eye  moved  occasionalfy  from  side  to 
side  in  a circle.  The  face  was  livid,  and  the  hands  were  mottled  with  bright  red  spots. 
Later,  the  left  eye  became  quiet  and  had  a slightly  contracted  pupil. 

On  the  following  day,  January  13,  the  movements  of  the  left  eye  were  repeated,  the 
right  pupil  being  dilated,  while  the  left  one  was  contracted.  During  all  this  time  the 
enemata  were  retained,  the  bowels  moved  regularly,  and  the  urine  was  passed  normally. 
The  pulse  was  so  weak  that  at  times  it  could  not  be  found  at  all  at  the  wrist,  and  the 
breathing  was  at  times  inaudible  and  almost  imperceptible. 

On  January  17  there  was  slight  discharge  of  pus  from  the  mouth,  and  also  from  the  left 
eye.  During  the  next  day  his  breathing  grew  more  and  more  difficult,  and  it  seemed  as 
though  he  could  not  possibly  live  much  longer.  In  the  evening,  however,  his  respiration 
was  much  easier  and  his  whole  appearance  was  greatly  improved.  His  breath  was  very 
offensive,  and  there  was  a loud  bubbling  sound  in  the  throat. 

On  January  19  the  right  nostril  was  much  more  dilated  during  inspiration  than  the  left. 
The  forehead  was  shiny  and  slightly  oedeinatous,  and  the  veins  were  plainly  mapped  out. 
Occasionally  he  moved  his  right  hip-joint  and  shoulder,  which  had  been  motionless  for  days. 
There  was  another  slight  discharge  of  pus  from  the  mouth,  and  when  his  lips  were  wiped  he 
seemed  more  sensitive  to  touch  than  before.  During  the  night  his  left  arm  and  left  leg 
were  constantly  moved,  and  he  moaned  as  though  he  were  still  in  pain.  His  forehead  was 
still  cedematous. 

During  the  next  day  he  was  in  a state  of  deep  coma  for  four  hours.  He  then  drew  a 
deep  sigh  and  seemed  somewhat  conscious.  The  pulse  was  soft,  intermittent,  and  fluctu- 
ating. 

On  January  20  he  partly  opened  and  shut  his  right  eye,  which  was  very  sensitive  to 
light.  The  breathing  was  difficult  and  noisy.  The  face  was  covered  with  perspiration.  At 
10  p.m.  the  sighing  respiration  began  again,  and  at  10.15  he  died  quietly,  on  the  thirty-first 
day  of  the  disease. 

The  autopsy  was  made  eighteen  hours  after  death  by  Dr.  W.  W.  Gannett,  and  the 
report  was  as  follows  : ' 

The  body  was  much  emaciated.  There  was  slight  lividity  of  the  dependent  portions. 
Eigor  mortis  was  present.  Nothing  unusual  was  observed  about  the  calvaria  or  dura 
mater.  The  sinuses  of  the  latter  contained  partly  congested  blood.  The  pia  mater  of  the 
convexities  of  the  brain  was  very  dry,  and  the  minute  vessels  were  injected.  The  convo- 
lutions were  flattened.  The  sulci  were  obliterated.  The  pia  of  the  base  along  the  chiasma 
and  in  the  fissures  of  Sylvius  was  thickened,  and  there  was  an  opaque  yellowish-gray  color 
from  the  presence  of  a fibrino-purulent  material  in  its  meshes.  In  the  above  situations, 
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, , q f .„e  0f  the  frontal  and  temporal  lobes,  also  on  the  pons  and  inner 

“,8V”  X "iZwobt  were  to  be  seen  very  numerous,  gray,  translucent  nodules 
Ydr2  mm  ( 1 inch)  in  diameter.  The  lateral  ventricles  each  contained  about  50  c.c. 
(iTounces)  of  a slightly  opaque  fluid.  The  ependyma  was  thick,  grayish  and  opaque. 
The  choroid  plexusef  and  velum  interpositum  were  markedly  injected.  In  the  latter  wer 
to  be  seen  several  small  nodules  similar  to  those  described  in  connection  with  the  pia 


lm"  A section  of  the  hemispheres  showed  nothing  remarkable,  the  puncta  cruenta  being  ot 
about  the  usual  size  and  number. 

The  basal  ganglia,  pons,  medulla,  and  cerebellum  also  showed  no  appearances  worthy 

of  special  note. 

The  heart  was  normal. 

The  pleural  surfaces  on  both  sides  were  free  from  adhesions  ; the  pleural  cavities  con- 
tained no  fluid.  , , • a „ 

Both  lungs  retracted  readily,  and  were  crepitant  everywhere  except  at  the  apices,  wlieie 

small  nodules  could  be  felt  within  the  tissue.  . _ . 

On  section  an  opaque,  grayish-yellow,  cheesy  nodule,  6 mm.  (£  inch)  in  diameter, 
surrounded  by  a narrow  border  of  gray  and  translucent  tissue,  was  found  at  the  top  of  the 
left  lung.  At  the  top  of  the  right  lung  were  several  closely  aggregated  nodules  of  a similar 
appearance,  forming  together  a mass  about  2.5  cm.  (1  inch)  in  diameter.  The  othei  poi 
tions  of  the  lungs  were  normal. 

The  bronchial  lymph-glands  were  enlarged  to  1.2  cm.  (£  inch),  showing  on  section  a 


yellow,  opaque,  crumbling  material. 

The  spleen  was  of  the  usual  size,  color,  and  density.  On  section  the  follicles  and 
trabeculae  were  found  to  be  fairly  distinct ; the  pulp  was  firm  and  of  a pale  red  color.  Two 
or  three  gray,  translucent,  sharply  defined,  slightly  projecting  nodules,  1 mm.  inch)  in 
diameter,  were  to  be  seen.  The  kidneys  were  normal.  In  the  lower  third  of  the  ileum  a 
loss  of  substance  of  the  mucous  membrane  was  found  in  several  places.  The  edges  of  these 
lesions  were  elevated  and  their  bases  granular.  The  liver  was  found  to  be  normal. 

The  pathological  diagnosis  was— 

Tubercular  meningitis, 

Acute  hydrocephalus, 

Ependvmitis, 

Tuberculosis  of  the  velum  interpositum, 

Tubercular  nodules  in  the  lungs, 

Tuberculosis  of  the  bronchial  lymph-glands, 

Tuberculosis  of  the  spleen, 

Tubercular  ulcerations  of  the  intestines. 


I have  here  in  Bed  3 an  interesting  case  of  tubercular  meningitis  to 
show  you. 

This  boy  (Case  271)  is  three  years  old.  There  is  no  history  of  tubercular  or  syphilitic 
disease  in  the  parents. 

Three  weeks  before  entering  the  hospital,  the  child,  who  had  previously  been  healthy, 
began  to  complain  of  pain  in  the  abdomen,  and  to  have  anorexia  and  a feeling  of  general 
malaise.  Somewhat  later  it  was  noticed  that  the  eyes  would  at  times  turn  inwards  and  that 
the  head  would  be  drawn  back.  He  was  in  this  condition  for  two  weeks  before  entering  the 
hospital. 

On  March  13  he  was  brought  to  the  hospital,  and  was  found  to  have  a temperature  of 
38.4°  C.  (101.2°  F.),  a pulse  of  120  and  not  intermitting;  the  respirations  were  40.  He 
was  in  an  unconscious  and  drowsy  condition.  His  head  was  drawn  back,  and  he  did  not 
wish  to  lie  on  his  back.  The  tongue  was  not  coated.  An  examination  of  the  heart,  lungs, 
and  urine  showed  nothing  abnormal.  An  examination  of  the  eyes,  made  by  Professor  O. 
F.  Wadsworth,  showed  the  pupils  to  be  dilated,  but  equal  in  size  and  reacting  to  light. 
There  was  internal  strabismus  of  both  eyes.  There  was  optic  neuritis  and  the  beginning  of 
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°f th°  - 

On  March  16  as  you  remember,  I examined  the  child  before  you  with  Dr  Bullard 

rr  ■*•  - * “ 

stm  °^e  :„„”r„rytheraatous  congcsti°” was  ^ « »•  ***>*,  »*  he  ^ 


Case  269. 


On  the  18th  the  head  was  much  less  retracted.  He  had  vomited  once  during  the  ni°-ht 
and  once  in  the  morning.  ° 

On  the  21st  he  had  a convulsion,  which  was  the  first  that  had  occurred  durin-  the 
course  of  the  illness.  He  was  also  found  to  have  partial  opisthotonos.  The  legs  did  not 
participate  in  the  contraction,  but  the  head  was  drawn  back  almost  to  the  buttocks.  He 
was  found  to  have  Cheyne-Stokes  respiration.  During  this  day  he  had  four  or  five  con- 
vulsive attacks,  and  remained  in  a condition  of  opisthotonos  in  the  intervals  between  the 
attacks.  These  convulsive  attacks  lasted  about  half  a minute  each,  and  the  intervals  be- 
tween them  were  about  four  minutes.  There  was  incontinence  of  urine  and  of  feces.  The 
pulse  was  rapid  and  irregular,  and  the  extremities  were  cold.  The  tache  cerebrale  was 
obtained  on  this  day,  and  lasted  for  twelve  minutes.  0.12  gramme  (2  grains)  of  chloral  and 
2 grammes  (£  drachm)  of  brandy  were  given  subcutaneously.  The  convulsions  ceased,  the 
opisthotonos  disappeared  in  twenty  minutes,  and  the  child  remained  quiet. 

On  the  26th  the  record  was  that  for  two  days  the  child  had  been  decidedly  better,  the 
retraction  and  strabismus  were  less,  the  nystagmus  had  disappeared,  and  he  had  recognized 
and  spoken  to  his  father.  The  tache  cerebrale  could  be  obtained,  but  was  less  distinct,  and 
the  temperature  was  normal. 

On  the  28th  he  became  worse  again.  His  head  was  again  retracted,  but  he  was  not 
wholly  unconscious.  There  was  retention  of  urine,  for  which  he  had  to  be  catlieterized. 

On  the  29th  he  had  a convulsion  lasting  three  minutes,  in  which  the  right  arm  was 
jerked  up  over  his  head.  This  was  followed  by  partial  opisthotonos,  and  then  by  a general 
convulsion  lasting  two  or  three  minutes,  during  which  his  eyes  rolled  up.  At  times  he 
would  have  convulsive  movements  and  tremor  without  actual  convulsions. 

To-day  (April  7),  as  you  will  notice,  the  right  hand  lies  motionless  by  his  side  and  is 
in  a state  of  extreme  pronation.  He  is  unconscious,  and  all  the  abnormal  symptoms  have 
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returned  You  see  Hint  he  hits  the  characteristic  aspect  of  a typical  case i of  tubercular 
The  eyes  are  open  and  staring,  the  head  is  drawn  bach,  the  abdomen  ,s 
retried,  and  on  drawing  the  huger  over  the  thigh  you  see  the  te/ut  cerebrate  is  very 
marked  The  respirations  are  of  the  Oheyne-Stokes  type,  the  pulse  is  mterinittent  le 
temperature  has  varied  from  37.2“  to  38.8"  C.  (99»  to  102"  F.),  but  has  risen  w. thin  the  last 
twelve  hours  to  40°  C.  (104°  F.),  which  indicates  that  the  fatal  issue  of  the  case  is  very 

ne!ir (’Subsequent  history  of  the  case.)  On  the  following  day  there  were  a number  of  con- 
vulsions occurring  in  rapid  succession,  especially  involving  the  left  side.  The  child  groaned 
and  sighed  a number  of  times  ; his  arms  and  legs  were  rigid,  his  eyes  were  rolled  upwards. 
At  two  o’clock  in  the  morning  he  took  some  milk,  but  after  that  refused  it,  and  from  that 
time  until  his  death,  at  7.25  a.m.,  he  was  in  a condition  of  continued  convulsions. 


I shall  now  ask  you  to  come  to  the  autopsy-room,  iu  order  that  you  may 
see  the  results  of  the  post-mortem  examinations  of  some  children  who  have 
died  of  tubercular  meningitis.  Dr.  Gannett  has  some  specimens  here  to 
show  you  of  a case  which  has  just  died  in  the  hospital.  When  the  patient 
was  alive  the  case  simulated  cerebro-spinal  meningitis  very  closely,  and  you 
have  already  seen  it  in  the  wards.  It  is  a very  instructive  case,  as  it  is  an 
unusual  one,  and  illustrates  an  important  fact  in  connection  with  tubercular 
meningitis,— namely,  that  the  patient  may  recover  temporarily  from  an 
attack  of  the  disease  and  finally  die  of  a recurrent  attack.  This  is,  how- 
ever, a very  rare  occurrence. 


You  may  remember  that  when  this  infant  (Case  272)  was  alive  I explained  to  you  the 
difficulties  which  may  arise  in  making  a definite  diagnosis  in  cases  where  cerebral  symptoms 
are  present. 

It  was  twenty-one  months  old  when  it  entered  the  hospital.  The  history  obtained 
from  the  mother  was  that  she  had  always  been  healthy,  but  that  the  father  was  supposed 
to  have  had  the  primary  lesion  of  syphilis  three  years  previously,  although  no  secondary 
manifestations  had  appeared.  The  infant  was  born  after  an  unusually  long  labor  with  a 
prolonged  forceps  delivery. 

It  was  stated  to  have  been  healthy  until  it  was  nine  months  old.  At  that  time  it  had 
a convulsion,  which  first  affected  the  right  and  then  the  left  side.  It  was  unconscious  for 
ten  days,  and  was  somnolent  for  four  weeks.  Two  or  three  weeks  later  its  general  condition 
improved.  During  this  time  the  infant  did  not  use  the  muscles  of  its  left  side  or  limbs, 
and  it  could  laugh  only  with  the  right  side  of  its  face.  Its  body  was  turned  continuously 
to  the  left;  sensation  was  not  interfered  with.  It  gained  slowly  in  strength,  and  the  symp- 
toms gradually  disappeared,  until  it  was  thirteen  months  old,  when  it  seemed  to  be  com- 
paratively well,  all  motor  disturbances  having  ceased.  In  the  following  months  it  had 
a few  slight  attacks  of  the  same  nature.  The  final  attack  from  which  it  died  occurred 
when  it  was  twenty  months  old,  and  began  with  a convulsion  on  the  right  side  with 
twitching  of  the  muscles  on  the  left  side  and  frothing  at  the  mouth.  There  was  also 
ptosis  of  the  left  eye.  It  did  not  cry  out  when  going  into  the  convulsions,  but  had  marked 
opisthotonos,  which  lasted,  to  a greater  or  less  extent,  for  five  weeks.  During  these  five 
weeks  it  was  unconscious,  and  there  were  several  slighter  attacks. 

On  entering  the  hospital,  physical  examination  showed  that  the  infant  was  of  me- 
dium size,  pale,  poorly  developed  and  nourished,  and  unable  to  stand,  the  left  leg  being 
weaker  than  the  right.  Nothing  abnormal  was  found  in  connection  with  the  heart  or 
lungs.  She  could  use  her  extremities  partially,  but  there  was  an  evident  motor  disturbance 
of  the  whole  of  the  left  side,  and  she  took  hold  of  objects  with  her  right  hand  only.  The 
index  and  little  finger  of  the  left  hand  were  frequently  found  to  be  extended,  the  second  and 
tli i i cl  fingers  being  flexed  partially.  There  was  also  slight  drooping  of  the  left  eyelid,  and 
the  lines  of  the  left  side  of  the  face  were  obliterated.  There  was  a very  slight  drooping  of 
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tve„? :ff  z ;r«ore  r slighi  stro',i,mus  °f  «* « ^ 

o,Tt  t'r'r:  ~ "***«•  ti-»  ^ “ 

understand  readily  No  evidence  f W ! ^ ”fd  “?*  SpGak’  and  aPParentl>'  could  not 
circumference  of  the  1 ? hlStoi7  ot  cerebral  injury  could  be  obtained.  The 

the  disease  , u C 1Pst  WaS  1 Cm'  ^ lnch)  larSer  than  that  of  the  head.  The  cause  of 
sum-iositio  h8S  b°  1 ST  that  iU  th'S  Period  the  diagnosis  could  not  be  definitely  made  the 
meningitis1"  oiTossibf  suffering  from  the  results  of  an  attack  of  cerebrospinal 

with  syp  ’ or  that  ft  cerebral  hemorrhage  had  taken  pLe- 

At  time«lli  111  thGh°Spital  the  child  Presented  a number  of  different  nervous  phenomena 

fh  U raWhir  1 aPPear  V:  f0V  dayS  Semi-COmat08e  -d  ™dd  not  take  notice  of  any" 
ng  about  her  , the  eyes  rolled  up  and  she  would  have  slight  twitching  of  the  body  but 

this  was  not  localized,  and  there  were  no  convulsions.  At  another  time,  while  sleeping 

rtYv  \7V  ShG  WaS  f°Und  t0  te  unconscious  in  the  morning,  and  to  have  her 

were  d i W ^ ^ ^ tUVned  Up'  ' N^taSmus  was  present,  and  the  pupils 

.ted  and  did  not  react  to  light,  but  were  equal  in  size.  Clonic  twitching  of  the 

right  foot  and  the  muscles  of  the  right  side,  flexion  of  the  fingers  of  the  right  hand  over 


Case  272. 


Recurrent  tubercular  meningitis.  Female,  21  months  old. 


the  thumb,  and  twitching  of  the  muscles  of  the  wrist  sometimes  occurred.  There  was 
twitching  of  the  fibres  of  the  sterno-mastoid  muscle  on  the  right  side.  There  was  also 
twitching  of  the  right  side  of  the  face.  There  was  no  spasm  on  the  left  side,  except  of  the 
left  sterno-mastoid,  but  there  was  a nystagmus  of  the  left  eye.  These  clonic  twitchings 
were  rhythmical  and  occurred  180  times  a minute.  The  pulse  was  172,  and  was  very 
feeble.  The  respirations  were  80,  rapid  and  rattling ; the  temperature  was  39.4°  C.  (103°  F.). 

From  2 a.m.  until  5 a.m.  0.36  gramme  (6  grains)  of  chloral  was  given  by  enema,  and 
0.36  gramme  (6  grains)  of  bromide  of  potassium  was  given  every  three-quarters  of  an  hour 
l>y  tbe  mouth,  alternating  with  the  chloral.  The  spasms  became  less  marked  after  3 a.m., 
but  continued  in  a mild  degree  up  to  11  a.m.  During  tbe  remainder  of  the  day  the  child 
lay  in  a stupor,  but  had  no  convulsions.  It  was  able  to  swallow  brandy  and  milk,  which 
were  given  to  it  by  the  mouth  in  small  quantities  at  different  intervals. 

On  the  day  following  this  attack  the  report  was  that  the  child  had  slept  well,  and  that 
there  was  more  or  less  stupor,  but  there  had  been  no  convulsions. 

On  the  following  day  the  condition  remained  about  the  same,  but  on  the  next  day  she 
apparently  had  attacks  of  pain,  when  she  would  straighten  herself  out,  throw  back  her 
head,  and  cry  out. 

On  the  following  day,  about  11  a.m.,  she  began  to  have  the  same  twitchings  as  in  the 
attack  previously  mentioned.  The}'  were  of  the  same  character,  except  that  the  extensor 
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muscles  of  the  left  foot  contracted  feebly.  The  convulsions  ceased  at  about  2 p.m.,  and 


On  the following  day  it  was  reported  that  she  had  had  no  convulsions,  hut  apparent 
attacks  of  pain,  when  she  would  cry  out  and  throw  her  head  back,  and  that  she  had  had 
a attack  of  opisthotonos,  in  which  condition  you  will  remember  you  once  saw  her.  This 
condition  of  opisthotonos  at  times  would  be  much  more  marked  than  when  you  saw  her, 
:tlt  the  heels  would  almost  touch  the  back  of  her  head.  The  next  symptom  which 
appeared  was  stupor.  The  temperature  at  this  time  was  considerably  elevated. 

On  the  following  day  there  were  no  convulsions,  and  her  condition  was  about  the  same 
as  on  the  previous  day,  but  the  head  was  drawn  back  and  was  rigid,  and  the  legs  were  drawn 
Up  and  were  held  rigidly.  She  lay  in  this  condition,  most  of  the  time  in  a stupor,  crying 
out  occasionally,  and  moving  her  left  hand  and  arm  more  than  she  did  the  right.  At  times 
she  would  appear  to  be  sleeping  naturally  and  the  rigidity  would  pass  away.  . 

The  opisthotonos  gradually  became  more  marked  and  more  frequent  in  its  occurrence, 
and.  although  the  bowels  were  moved  regularly  every  day,  she  took  less  nourishment,  and 
the  temperature  continued  to  rise,  and  varied  from  37.7°  to  40°  C.  (100°  to  104°  F.). 

The  time  when  you  saw  her  in  the  condition  of  opisthotonos  was  the  sixth  week  from 
the  time  of  this  last  attack.  During  the  last  week  of  her  life  the  opisthotonos  became  less 
marked,  and  at  times  passed  away  entirely.  She  opened  her  eyes,  but  the  pupils  reacted 
very  slightly.  The  left  pupil  became  somewhat  larger  than  the  right  and  reacted  slightly, 
while  the  right  pupil  did  not  react  at  all.  The  spastic  condition  of  the  right  wrist  and  left 
knee  persisted,  the  patellar  reflexes  were  equal  and  normal,  and  the  child  lay  in  a semi- 
stupor, with  a temperature  varying  from  38.3°  to  39.4°  C.  (101°  to  103°  F.).  She  took  less 
and  less  nourishment,  and  had  a slight  cough.  She  gradually  lost  in  weight  and  became 
weaker,  and  on  the  day  before  she  died  her  respirations  for  a time  were  very  rapid,  running 
up  to  100  a minute.  Death  took  place  apparently  from  exhaustion. 

The  long  duration  of  this  last  attack,  embracing  a period  of  eight  or  nine  weeks,  made 
the  diagnosis  very  difficult,  and  prevented  us  from  making  the  clinical  diagnosis  of  tubercu- 
lar meningitis,  which  these  specimens  just  found  at  the  autopsy  prove  to  be  the  disease  by 


which  the  child  was  affected  from  the  beginning. 

This  chart  (Chart  21,  page  620)  represents  the  temperature,  pulse,  and  respirations  of 
this  case  during  the  last  twenty-one  days  of  its  life. 

On  examining  the  brain  you  see  that  the  dura  mater  is  normal,  the  pia  mater  of  the 
convexities  is  pale,  and  the  cerebral  convolutions  are  somewhat  flattened.  The  pia  mater 
at  the  base  of  the  brain  shows  considerable  infiltration  with  fibrin,  which  is  quite  firm,  but 
there  is  little  or  no  injection  of  the  blood-vessels.  In  many  places  in  the  portions  of  the  pia 
mater  at  the  base  of  the  brain  where  the  meshes  of  the  pia  are  not  infiltrated  with  fibrin, 
gray  nodules  as  large  as  a pin-head  are  to  be  seen.  The  lateral  ventricles  are  at  least  six 
times  the  usual  size,  the  layer  of  brain-substance  between  the  cavity  and  the  convexity  being 
considerably  thickened.  The  ependyma  of  the  lateral  and  fourth  ventricles  is  thickened 
and  granular.  On  section  the  brain-substance  is  found  to  be  pale,  and  the  puncta  cruenta 
small.  Sections  of  the  basal  ganglia,  pons,  medulla,  and  cerebellum  show  that  the  brain- 
substance  is  normal.  The  spinal  cord  shows  in  gross  nothing  unnatural.  The  heai’t  is 
normal.  Beneath  the  pleura  of  both  lungs  numerous  gray  nodules  the  size  of  pin-heads  are 
to  be  seen.  At  the  apex  of  the  left  lung  is  a cheesy  nodule  0.5  cm.  inch)  in  diameter. 
Both  lungs  are  extensively  studded  with  gray  miliary  tubercles.  The  spleen  and  kidneys 
show  similar  appearances,  and  the  bronchial  and  lymph  glands  are  very  much  enlarged  and 
show  throughout  their  substance  cheesy  degeneration. 

The  pathological  diagnosis  in  this  case  is — 

Subacute  tubercular  meningitis, 

Chronic  granular  ependymitis, 

Chronic  hydrocephalus, 

Atrophy  of  the  brain-substance, 

Miliary  tuberculosis  of  the  lungs,  spleen,  and  kidneys, 

Chronic  tuberculosis  of  the  lung. 

As  Dr.  Gannett  has  explained  to  you,  some  of  the  tubercular  lesions  are  of  recent 
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those  which  produced  the  symptoms  in  the  last  attack  from  which  the  infant  died,  proves 
to  us  that  the  case  is  one  of  recurrent  tubercular  meningitis. 

These  cases  of  recurrent  tubercular  meningitis  are  rather  rare,  and  the 
disease  is  so  uniformly  fatal  iu  the  first  attack  that  I shall  recall  to  your 
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minds  the  case  which  was  under  Dr.  Townsend’s  care  at  the  Good  Samaritan 
Hospital. 

A little  o-irl  (Case  273),  five  years  old,  entered  the  Good  Samaritan  Hospital  with  hip- 
disease  on  the  left  side  and  dorsal  Pott’s  disease.  She  was  treated  in  bed  for  these  diseases, 
and*  did  very  well  for  a time,  hut  on  May  7,  after  a week  in  which  she  showed  anorexia 
and  loss  of  weight,  she  began  to  vomit,  and  on  the  following  day  she  complained  ot  head- 
ache and  photophobia.  She  rolled  her  head  from  side  to  side.  Her  bowels  were  consti- 
pated, and  could  not  be  moved  by  enemata,  and  her  abdomen  was  much  retracted.  I his 
continued  for  four  days,  with  at  times  delirium,  accompanied  by  marked  drowsiness.  There 
were  also  ptosis  of  the  left  eyelid,  slight  convulsive  movements  of  the  limbs,  and  frequent 
putting  of  her  hands  to  her  head,  as  though  she  were  in  pain. 

On  May  12  she  had  recovered  so  much  that  she  played  with  the  other  children  and 
called  for  her  books  and  toys.  The  left  pupil,  however,  remained  a little  smaller  than  the 
right. 

On  the  15th  of  May,  and  again  on  the  20th,  21st,  25th,  and  27th,  the  patient  became 
drowsy,  and  complained  of  headache.  In  the  intervals  between  these  attacks  she  seemed 
bright  and  well.  During  the  drowsy  periods  her  abdomen  was  retracted  and  her  bowels 
were  constipated. 

Prom  the  27th  of  May  until  the  20th  of  July  she  appeared  as  well  as  usual.  On  the 
latter  date  her  temperature  suddenly  rose  to  40.1°  C.  (104.2°  F.).  bhe  had  pain  in  the 
head  and  photophobia,  and  the  right  pupil  was  larger  than  the  left.  This  lasted  only  two 
days.  She  then  became  bright  and  well  again,  and  continued  so  for  over  ten  weeks. 

On  October  2,  having  been  perfectly  well  on  the  previous  day,  she  began  to  vomit  and 
to  complain  of  headache.  Two  days  later  she  fell  into  a stupor  and  became  completely 
comatose. 

On  October  6 the  left  pupil  was  widely  dilated  and  the  right  one  was  contracted  to  the 
size  of  2 mm.  (TV  inch)  ; there  were  convulsive  movements,  and  later  in  the  day  she  died. 

The  post-mortem  examination  showed  a recent  tubercular  meningitis.  In  addition  to 
these  lesions  there  were  found  some  older  large  tubercles  of  the  brain  and  the  remains  of  the 
previous  attacks  of  tubercular  meningitis.  » 

Nothing  else  of  importance  was  detected  in  the  other  organs. 


I will  now  ask  you  to  return  to  the  wards,  to  see  a case  of  tubercular 
meningitis  in  a child,  two  and  a half  years  old,  who  entered  the  hospital  at 
what  was  supposed  to  be  about  the  tenth  day  of  the  disease. 

The  history  of  the  case  (Case  274)  is  that  the  father’s  mother  and  the  mother’s  mother 
and  brother  died  of  consumption.  When  this  child  was  one  year  old  he  had  measles,  other- 
wise he  had  always  been  well.  About  two  or  three  weeks  ago  it  was  noticed  that  the  child 
slept  more  than  usual.  At  that  time  he  appeared  to  be  feverish  and  his  tongue  was  noticed 
to  be  coated,  but  there  was  no  nausea  nor  vomiting.  A few  days  later  he  vomited  once  or 
twice  during  the  day.  The  bowels  were  constipated.  Eight  days  before  entering  the  hos- 
pital he  had  a slight  convulsion,  and  three  days  later  he  cried  a great  deal,  as  if  he  were 
in  pain.  Two  days  before  entering  the  hospital  he  had  a number  of  convulsions  during 
the  night,  each  lasting  about  ten  minutes.  On  the  following  day  the  convulsions  occurred 
again.  On  the  day  he  entered  the  hospital  he  began  to  have  convulsions  at  three  o’clock, 
which  lasted  about  two  and  a half  hours.  He  was  also  noticed  to  have  marked  internal 
strabismus  of  the  left  eye  and  slight  strabismus  of  the  right  eye.  The  muscles  of  the  neck 
were  somewhat  contracted.  There  was  no  paralysis  of  the  extremities. 

The  pupils  were  equal,  they  reacted  to  light,  and  were  somewhat  dilated.  The  con- 
junctivas were  injected,  the  left  one  especially  so.  Sensation  was  not  impaired.  The  knee- 
jerks  and  ankle-clonus  were  absent.  There  was  a marked  tciche  cerebrale.  The  respirations 
were  irregular  and  sometimes  of  the  Cheyne-Stokes  type.  The  child  was  unconscious  and 
av<is  very  pale.  The  heart  was  found  to  be  beating  very  rapidly,  sometimes  as  high  as  200 
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beats  in  a minute.  No  souffles  were  detected  Tim  m . 

During  the  next  dav  the  ehim  i d'  The  temperature  was  38.3°  C.  (101°  F.V 

forefinger  and  thumb  kept  draw'll  '".h"  f”18,  °f  !lUpo1''  He  continuillly  moved  the  left 
reported  have  2,  , , ‘°  f ™ «>-•  He  was 

his  eyes  wide  open  took  LS,  7 , ,P“‘  h“  hand  to  his  >“f‘  <«■  He  lay  with 

the  hospital.  On  the  following-  IT  iT  77  had  le8s  strablsnlus  than  when  he  entered 
restless,  had  sordls  „I  tl  t l 7 <1  . " thi^tee","  d“y  °f  lh<»  di““*>  ™ very 

showed  noth  „g  lorn  al  The  M ^ "*  ^ E“ra •”«>»-  of  ‘he  ears 

and  slept  a ,„!!  ? , Th  abdomen  ™*  “"“'what  retracted.  He  was  less  restless. 

well  dilmd  He  I 11  7ot WCre  m°Ved  reSUlarly’  a,,d  tbe  "lovements  appeared  to  b 
"1  d, flw  °W  90  C-C'  <3  ou"“8)  of  “ilk  every  two  horns.  On  the  follow- 

eo^racted  and  the  7 “I1*"®8’  ‘h*‘  the  mU8cleS  °f  lhe  were  firmly 

shah  . ! . ,!  , emhmk  eame  out  more  slowly  than  on  the  previous  day.  A 

tl  t >e  eft  Slde  of  tbe  face  appeared  on  this  day.  The  left  eyelid  moved 

rather  slowly,  and  the  left  corner  of  the  mouth  seemed  to  drop  a little.  The  pnta  wS 

Yestet1''  t fT,fength'  a”d  “‘e-ittent.  He  did  no,  takers  nourishment  “o  will 
Yesterday  the  child  was  m about  the  same  condition. 

To-day  you  see  that  he  is  lying  in  a comatose  condition,  with  his  eyes  half  closed 

m anot?  ^ ^ and  d°  n0t  reSp0nd  t0  M*ht  The  *<»  is  somewhat 

cyanotic  especially  about  the  nose  and  the  eyes.  The  respiration  is  decidedly  of  the 

leyne-Stokes  type.  The  pulse  is  irregular  and  intermittent.  On  drawing  my  finger 

over  his  thigh  you  see  that  the  iache  cerebrale  is  well  marked  and  that  it  lasts  about  fen 

or  fifteen  minutes.  The  head  is  somewhat  drawn  back.  What  I wish  especially  to  call 

your  attention  to  is  the  temperature  chart  (Chart  22).  You  will  notice  that  the  tempera- 
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Tubercular  meningitis.  Male,  2%  years  old. 


ture  had  risen  yesterday  from  37.5°  C.  (99.5°  F.)  to  39.5°  C.  (103  2°  F.),  and  that  it  is  now 
rapidly  rising  until  it  has  reached  41.1°  C.  (106°  F.). 

This  rise  of  temperature  is  very  significant,  and  denotes  that  the  child  will  die  very  soon. 

(Subsequent  history.)  The  child  died  quietly  on  the  evening  of  what  was  supposed  to 
be  the  seventeenth  day  of  the  disease. 

The  autopsy  was  made  by  Dr.  Mallory.  Rigor  mortis  was  present ; the  left  pupil  was 
dilated ; there  was  moderate  lividity  of  the  dependent  portions  of  the  body. 

Heart. — The  right  ventricle  was  dilated  and  contained  dark,  clotted  blood.  The  valves 
were  normal. 
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Lungs -A  number  of  small,  flattened,  gray  masses  were  found  in  the  pleura ; on 
^ JL  found  to  be  miliary  tubercles.  The  right  lung  was  adherent  to  the 
section  they  we  ^nQua  adhesinS)  beneath  which  were  miliary  tubercles,  especially 

hi  thTlrei  covering  the  ribs,  the  diaphragm,  and  the  upper  third  of  the  sternum.  A small 
uler  were  also  found  in  the  substance  of  the  lung.  The  bronchial  glands  were  en  arged, 
one  of  them  being  1.2  cm.  (J  inch)  in  diameter.  This  gland  on  section  was  yellow  and  some- 

W hat«nleen.— The  spleen  was  of  about  normal  size  and  showed  many  flattened  miliary 
tubercles.  Beneath  the  capsule,  on  section,  there  were  found  numerous  tubercles  of  varying 

size : the  larger  ones  were  yellow  and  the  smaller  ones  gray. 

Peritoneum —There  were  found  scattered  all  through  the  omentum,  on  the  surface 
of  the  root  of  the  mesentery,  over  the  bladder,  and  particularly  on  the  under  surface  of  the 
rmht  side  of  the  diaphragm,  numerous  miliary  tubercles.  The  lymph-glands  of  the  mesen- 
tery were  considerably  enlarged,  particularly  beneath  the  stomach.  On  section  they  showed 
tubercles,  most  of  which  were  quite  large  and  had  yellow,  cheesy  centres. 

Intestine.— In  the  intestine  about  the  ileo-caecal  valve  there  were  several  small  ulcer- 
ations apparently  in  the  process  of  repair.  In  the  caecum  there  were  two  narrow  ulcers 
about  1.5  cm.  (f  inch)  long.  The  bases  were  injected.  The  walls  were  not  broken  down. 

Liver. Many  rather  large  tubercles  were  found  beneath  the  capsule  of  the  liver. 

They  were  flat,  but  not  cheesy. 

Brain. The  convolutions  of  the  brain  were  flattened.  There  was  marked  fibrino- 

serous  exudation  at  the  base  of  the  brain,  covering  the  optic  commissures  and  the  adjoining 
parts.  The  third  nerve  was  chiefly  injected.  Many  small  tubercles  were  present  in  the  fis- 
sures of  Sylvius  and  over  the  convexities  of  the  brain.  In  the  right  half  of  the  cerebellum, 
just  beneath  the  pia,  about  the  centre  of  the  base,  was  a yellow  nodule  about  6 mm.  (£  inch) 
in  diameter.  In  the  left  lateral  ventricle  anterior  to  the  velum  interpositum  was  a similar 
nodule  about  3 mm.  (|  inch)  in  diameter  projecting  into  the  ventricles.  Both  ventricles 
were  moderately  dilated  by  the  serous  fluid.  The  ependyma  was  everywhere  granular : 
this  condition  was  due  to  small,  gray,  transparent  tubercles.  No  tubercles  were  found  in  the 


third  or  fourth  ventricles. 

Kidneys.— The  kidneys  contained  a few  rather  large  grayish  areas  with  here  and  there 
a yellowish  speck. 

The  pathological  diagnosis  of  the  case  was — 

Old  tubercular  ulcers  of  the  intestine, 

Chronic  tuberculosis  of  the  mesenteric  and  bronchial  lymph-glands, 

Solitary  tubercle  of  the  brain, 

Miliary  tuberculosis  of  the  pia,  lateral  ventricles,  pleura,  lung,  spleen,  kidney, 
peritoneum,  and  liver. 


In  connection  with  the  other  cases  of  tubercular  meningitis  which  I 
have  spoken  of,  I shall  now  mention  some  cases  which  represent  the  earlier 
periods  of  life,  when,  as  I have  told  you,  we  are  led  to  expect  a variation  in 
the  symptoms  and  a consequent  difficulty  in  the  diagnosis.  The  first  two 
cases  represent  tubercular  meningitis  as  it  so  often  appears  when  occurring 
in  infants  under  one  year. 

The  first  case  was  seen  by  me  in  consultation  with  Dr.  Kimbal,  of 
Salem. 

A male  infant  (Case  275),  ten  months  old,  had  always  been  well  and  strong.  For  a 
few  days  before  I saw  him  he  had  been  rather  dull  and  feverish,  but  had  shown  no  other 
abnormal  symptoms.  He  was  evidently  cutting  some  teeth  at  that  time.  On  the  day  that 
I saw  him,  except  that  he  was  somewhat  fretful  and  that  he  put  his  hands  to  his  mouth  as 
though  his  gums  were  disturbing  him,  he  seemed  very  well,  and  careful  physical  examina- 
tion revealed  nothing  abnormal  in  the  ear,  throat,  chest,  or  abdomen. 
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previously  shown  disappeared  add  f indisPosition  whi«h  he  had 

seeming  to  be  very  welf.  This  oond  til  r * **  blowin^  ifc  and 

stupid  and  unconscious,  and  about  the  tenth  d r-  °T  • thrCe  duyS’  whe.n  he  becarne 

convulsions.  ^ rom  ^be  tlrne  that  I saw  him  he  died  in 

period  of  a tubercutar  menWiteTnd°ho w * "f  makinS  a diagnosis  in  the  early 

infan,,  even  where  1^2^  “ 

you „„ aemhTf^h76’  w"s  1110 elevm  months old; 1 **■" 


CHART  23. 


The  history  at  that  time  was  that  he  had  always  been  well  and  strong,  except  that  he 
had  had  bronchitis  in  December  and  that  the  cough  had  returned  at  intervals.  He  had  at 
that  time  six  teeth.  There  was  a tubercular  history  on  the  mother’s  side  of  the  faipily. 
He  had  remained  well  and  thriving  until  you  saw  him  here,  when  he  seemed  feverish  and 
rather  dull ; there  were  anorexia  and  insomnia,  and  he  was  said  to  have  become  tired  easily. 
The  temperature  had  been  rather  high,  39.4°  to  40°  C.  (103°  to  104°  F.),  the  pulse  quick  and 
regular,  and  the  respirations  rapid  but  regular.  Nothing  abnormal  was  found  on  physical 
examination,  and,  as  the  gums  were  swollen  and  hot,  no  diagnosis  was  given,  and  a guarded 
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prognosis.  He  remained  in  this  condition  until  March  17,  when  I noticed  an  apparent 
approach  to  Cheyne-Stokes  respiration  and  a little  retraction  of  the  head.  There  was  no 
photophobia,  and  the  pupils  were  equal  and  reacted  well.  There  were  no  vomiting  and 
no  tache  cerebrate.  The  bowels  were  regular ; the  tendon  reflexes  were  exaggerated,  but 
nothing  else  abnormal  was  found  in  the  lungs,  heart,  or  abdomen.  On  the  following  day 
he  was&  found  to  have  ptosis  of  the  left  eyelid.  The  fontanelle  was  depressed ; the  abdo- 
men was  distended.  He  gradually  grew  worse,  and  died  on  March  22,  about  ten  days  after 
pronounced  symptoms  of  any  disease  had  begun. 

Here  is  the  chart  (Chart  23,  page  624)  of  his  temperature  and  pulse.  The  respirations 
during  the  whole  course  of  the  disease  varied  from  80  to  100. 


This  next  case,  which  I saw  in  consultation  with  Dr.  Broderick,  of 
South  Boston,  represents  tubercular  meningitis  as  it  appears  in  the  second 
year  of  life.  You  will  notice  how  at  this  period  it  is  rapidly  approaching 
the  characteristic  symptoms  of  the  disease  which  are  met  with  from  the 
third  to  the  seventh  or  eighth  year,  and  even  later. 

A boy  (Case  277),  fifteen  months  old,  had  always  been  healthy.  His  mother  was 
healthy,  but  his  father  had  died  of  tuberculosis.  He  had  twelve  teeth,  and  was  cutting  one 
of  his  canine  teeth,  the  gum  over  which  was  swollen  and  tender.  He  had  always  had  a 
tendency  to  constipation.  He  was  perfectly  well  until  he  was  fourteen  and  a half  months 
old,  when  he  did  not  have  a movement  of  the  bowels  for  a week.  He  became  fretful,  and 
towards  the  end  of  the  week  his  respiration  was  noticed  to  be  of  the  Cheyne-Stokes  type. 
His  pulse  varied  from  80  to  150  and  was  regular.  The  temperature  in  his  axilla  varied 
from  37.4°  to  38.1°  C.  (99.6°  to  100.6°  F.).  At  times  there  was  rigidity  of  the  hands,  but 
there  were  no  regular  convulsions.  He  vomited  at  the  beginning  of  the  attack,  but  not 
afterwards. 

When  I saw  him,  in  the  second  week  of  the  disease,  his  eyes  were  rolling  from  side  to 
side  and  there  was  much  Meibomian  secretion.  He  was  unconscious,  but  he  was  said  in  the 
night  to  have  put  his  hand  to  his  head  and  to  have  cried  out  as  though  he  were  in  pain. 
There  was  some  stiffness  of  the  neck  and  back.  There  was  a rather  marked  tache  cerebrate , 
and  there  was  decided  depression  of  the  abdomen.  The  pupils  were  equally  dilated  and 
responded  to  light.  There  was  considerable  emaciation. 

During  the  following  week  at  one  time  for  a few  seconds  he  had  decided  opisthotonos. 
He  gradually  sank  and  died.  The  duration  of  the  disease  was  four  weeks. 
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LECTURE  XXX. 

BRAIN. — (Continued.) 

Thrombosis  of  the  Cerebral  Sinuses. — Hydrocephalus. 

THROMBOSIS  OP  THE  CEREBRAL  SINUSES.— Thrombosis  of 
the  cerebral  sinuses  is  a very  uncommon  condition.  The  disease  is  more 
frequent  in  infancy  and  early  childhood  than  in  adult  life.  It  is  caused  by 
the  formation  of  an  ante-mortem  clot  in  one  of  the  sinuses  of  the  brain. 
As  a primary  condition  it  is  exceedingly  rare.  It  is  usually  secondary  to 
some  condition  which  has  produced  a deep  impression  upon  the  child’s 
vitality,  such  as  profound  anaemia,  exhausting  diarrhoea,  or  a collection  of 
pus  in  any  part  of  the  body,  but  especially  about  the  scalp,  as  in  erysipelas. 
A purulent  otorrhoea  is  perhaps  the  most  common  etiological  factor.  It  is 
not  necessary  here  to  do  more  than  refer  to  the  traumatic  cases  of  this  disease, 
such  as  involve  the  ear  and  the  scalp,  as  in  fracture,  or  where  the  disease  is 
caused  by  compression,  as  from  a cerebral  tumor.  The  pathology  of  the 
secondary  cases  includes  the  lesions  of  the  different  processes  which  have 
caused  the  thrombosis.  That  of  the  idiopathic  or  undetermined  cases  is 
well  represented  in  these  specimens  which  I am  about  to  show  you  (Case 
279).  The  thrombosis  may  take  place  in  any  of  the  cerebral  sinuses,  and  at 
times  may  occur  in  the  course  of  a meningitis.  When  the  thrombus  is 
formed,  the  venous  branches  behind  the  obstruction  become  distended  me- 
chanically, and  thus  give  rise  to  capillary  hemorrhage  and  softening  of 
the  floor  of  the  ventricles.  When  the  thrombosis  has  taken  place  in  the 
neighborhood  of  some  inflammatory  focus,  such  as  a purulent  otitis  media, 
pyremia  may  result. 

So  few  cases  have  been  reported  where  the  diagnosis  has  been  established 
by  a post-mortem  examination,  that  the  clinical  description  of  the  disease 
must  necessarily  be  very  limited.  The  symptoms  which  existed  in  cases 
where  this  condition  has  been  found  on  post-mortem  examination  aie  not 
such  as  to  suffice  for  making  a differential  diagnosis  during  life  between 
this  and  other  intra-cranial  conditions,  such  as  occur  in  profound  anaemia. 
Where,  however,  convulsions  occur  in  an  atrophic  child,  especially  if  theie 
has  been  chronic  trouble  in  the  ear,  we  can  suspect  the  presence  of  this  con- 
dition after  carefully  differentiating  all  other  causes.  Cases  of  thrombosis 
of  the  lateral  sinus  may  be  suspected  where  symptoms  of  a severe  purulent 
affection  follow  a suppurative  otitis,  with  involvement  of  the  mastoid  cells, 
and  where  there  is  a tenderness  over  the  external  jugular  vein. 

The  prognosis  in  this  disease  is  usually  fatal,  except  where  it  occurs  in 
the  lateral  sinus  and  can  be  relieved  by  operation.  Pitt  reports  the  recovery 
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of  a boy  (Case  278)  ten  years  old  who  had  chronic  otorrlicea,  followed  by 
acute  symptoms  of  fever  and  aural  tenderness  Following  these  symptoms, 
a week  later,  he  had  a rigor,  and  optic  neuritis  was  developed  on  the  rig  t 
side.  Exploration  of  the  lateral  sinus  disclosed  a clot,  which  was  removed, 

and  the  boy  recovered.  . . 

I will  now  show  you  the  results  of  a post-mortem  examination  which 

has  been  made  by  Dr."  Whitney  on  an  infant  nine  weeks  old. 


This  infant  (Case  279)  was  seen  by  you  with  me  in  the  wards  of  the  Infants’  Hospital 
two  weeks  ago,  and  at  that  time  it  was  apparently  well  and  strong.  You  saw  it  two  days 
ago  unconscious  and  having  an  irregular  type  ot  convulsions. 

When  first  seen  by  me,  January  16,  it  was,  so  far  as  I could  judge,  strong  and  healthy, 
weighing  4805  grammes  (about  10 J pounds),  which  at  six  weeks  is  decidedly  a greater 
weight  than  the  average.  The  average  weight  of  the  male  infant  at  birth,  as  I then  told 
you,  is  about  3250  grammes  (about  7 pounds  2|  ounces.)  Allowing  for  a daily  gain  of  30 
grammes  (1  ounce),  the  weight  of  an  infant  six  weeks  old  should  be  4510  grammes  (about 
9 pounds  14  ounces),  so  that  this  infant  weighed  295  grammes  (about  9|  ounces)  moie  than 
the  average  infant  of  the  same  age. 

On  entering  the  hospital  it  took  its  food  well,  had  two  or  three  apparently  well-digested 
dejections  daily,  slept  well,  and  seemed  to  thrive  for  the  following  week.  No  one  would 
have  known  from  its  outward  appearance  that  anything  was  the  matter  with  it  if  it  had  not 
been  carefully  weighed,  when  it  was  found  that  it  was  losing.  The  following  is  the  record 
of  its  weight  from  January  16  until  its  death,  January  30  (Table  102)  : 


TABLE  102. 


Date.  Weight. 

Grammes. 

January  16  4805 

January  18  4655 

January  20  4630 

January  21  4595 

January  22  4610 

January  23  4590 

January  24  4425 

January  25  4420 

January  26  4420 

January  27,  8.30  a.m 4110 

January  27,  6 p.m 3995 

January  27,  7 p.m 3925 

January  28  3945 

January  29  3965 

January  30  3735 


Gain  or  Loss. 

Grammes. 

Loss, 

150 

Loss, 

25 

Loss, 

35 

Gain, 

15 

Loss, 

20 

Loss, 

65 

Loss, 

5 

Loss, 

0 

Loss, 

310 

Loss, 

115 

Loss, 

70 

Gain, 

20 

Gain, 

20 

Loss, 

230 

On  J anuary  23  the  loss  of  weight  was  vei-y  evident,  and  various  changes  wei-e  made  in 
the  infant’s  food,  but  with  no  good  result,  as  he  vomited  and  had  thin  watery  dischai'ges 
from  the  bowels. 

On  January  28  he  seemed  weak  and  did  not  look  well.  A wet-nurse  was  procured  for 
him,  but  her  milk  did  not  agree  with  him,  and  in  fact  he  became  much  exhausted  when 
trying  to  nurse. 

At  7 p.m.  he  was  examined  by  Dr.  Haven  and  myself,  with  the  following  result.  His 
temperature  was  38°  C.  (100.4°  F.).  His  respirations  were  35,  and  were  natural.  The 
pupils  were  normal  and  reacted  to  light.  The  fontanelle  was  very  slightly  depressed.  The 
child  did  not  seem  to  be  in  pain.  Nothing  abnormal  was  detected  in  the  thorax,  abdomen, 
or  throat. 

On  January  28  he  vomited  considerably  during  the  day,  and  had  a natural  yellow 


628 


PEDIATRICS. 


fecal  dejection,  but  he  would  not  take  bis  food.  His  pupils  were  contracted  equally,  and 
he  had  rhythmical  contractions  of  the  arms  and  legs,  first  on  one  side  and  then  on  the 
other.  Accompanying  these  movements  was  opisthotonos.  The  head  and  eyes  were  drawn 
to  the  right.  There  was  no  rigidity  or  paralysis  of  the  legs  or  arms.  The  fontanelle  was 

not  depressed.  There  were  rapid  contractions  of  the  eyelids,  first  on  one  side  and  then  on 
the  other. 

On  January  30  he  had  six  rather  watery  fecal  movements.  The  muscular  contrac- 
tions ceased,  but  the  opisthotonos  continued  until  just  before  his  death,  which  occurred  at 
6.30  p.m. 

• 

You  see  that  the  face  is  thin  and  pinched  ; the  body  is  small  and  somewhat  emaciated  ; 
there  is  slight  rigor  mortis  ; the  calvaria  is  removed  without  difficulty.  On  close  exami- 
nation, nothing  abnormal  is  noticed  on  the  external  surface  of  the  dura  mater.  In  the 
straight  sinus  and  in  the  portion  of  the  superior  longitudinal  sinus  immediately  adjoining 
this  is  a formed  red  clot,  slightly  decolorized  in  parts,  but  easily  removed  from  the  vessels, 
and  evidently  ante-mortem.  The  other  sinuses  contain  a little  loosely-clotted  blood.  The 
surface  of  the  brain  is  moist,  and  the  spaces  between  the  convolutions  are  slightly  opaque 
and  cloudy  from  the  presence  of  a serous  fluid.  The  blood-vessels  of  the  pia  mater  are 
injected.  Upon  opening  the  lateral  ventricles  and  turning  back  the  fornix  the  floor  of  the 
ventricles  is  seen  to  be  covered  with  numerous  thromboses  of  the  blood-vessels  and  its  sur- 
face to  be  universally  reddened.  The  ependyma  is  roughened  and  infiltrated,  and  there  is 
a bloody  serous  fluid  in  the  cavity  of  the  ventricles.  The  veins  of  the  choroid  plexus  are 
filled  with  dark  clotted  blood  which  is  directly  continuous  with  that  found  in  the  straight 
sinus.  The  substance  of  the  brain  is  moist.  The  spinal  cord  presents  a moderate  injection 
of  the  vessels  of  the  pia  mater.  Both  sides  of  the  heart  contain  dark  loose  clots,  and  the 
heart  itself  is  normal.  The  lungs  are  slightly  cedematous.  The  other  organs  present 
nothing  abnormal. 

As  a summary  of  the  case  we  have  an  infant  nine  weeks  old,  apparently  strong  and 
well  up  to  January  16,  when  it  began  to  lose  in  weight.  By  January  23  it  had  lost  over 
200  grammes  (6|  ounces)  without  showing  any  other  symptom  of  disease.  By  January 
27  it  had  lost  480  grammes  (16  ounces).  Two  days  later  it  was  attacked  with  convulsions 
and  died.  The  autopsy  showed  nothing  abnormal  except  a capillary  hemorrhage  into  the 
ventricles  caused  by  a thrombosis  of  the  straight  cerebral  sinus. 

The  pathological  diagnosis  in  this  case  is  that  of  a sinus-thrombosis  of  undetermined 
origin,  a condition  which  is  exceedingly  rare,  and  instances  of  which  established  by  autopsy 
have  seldom  been  reported. 


Tirarcl  reports  the  case  of  a boy  four  years  of  age,  which  is  of  consider- 
able interest  and  value  as  representing  secondary  sinus-thrombosis. 


The  child  (Case  280)  was  well  until  he  had  measles ; from  that  time  he  lost  in  weight 
and  strength.  Just  previous  to  coming  under  medical  observation  he  had  several  severe 
convulsions,  had  been  stupid,  and  had  not  spoken  to  any  one. 

On  examination  he  was  found  to  be  emaciated  and  to  have  a coated  tongue ; his  teeth 
were  covered  with  sordes  ; his  bowels  were  constipated.  He  was  semi-conscious  occasionally, 
and  had  slight  convulsions,  in  which  the  left  arm  was  generally  affected.  There  was  no 
drawing  of  the  face ; the  pupils  were  equal ; there  was  no  strabismus,  no  retraction  of 
the  head,  no  tenderness  of  the  spine.  The  patellar  and  plantar  reflexes  were  present, 
equal  and  normal.  There  was  no  anesthesia  nor  analgesia ; a tache  cerebrale  could  be 
obtained.  There  was  a purulent  discharge  from  the  left  ear.  The  urine  contained  a trace 
of  albumin. 

In  the  next  two  days  there  were  several  convulsions  and  a rise  of  temperature,  followed 
by  a brief  return  of  consciousness.  Examination  of  the  chest  showed  dulness  and  crepita- 
tion over  the  base  of  the  left  lung. 

A week  later  the  mouth  was  noticed  to  be  drawn  to  the  left.  Trembling  of  the  hand, 
resembling  the  oscillations  of  paralysis  rather  than  the  movements  of  chorea,  then  appeared. 
When  the  child  was  lying  undisturbed  these  tremulous  motions  ceased,  but  they  became 
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exaggerated  when  the  limb  was  raised,  and  were  then  accompanied  by  tremulous  move- 
ments of  the  face.  Death  occurred  two  weeks  later. 

The  post-mortem  examination  showed  thrombosis  of  the  cerebral  sinuses.  There  were 
numerous  small  abscesses  in  the  lungs,  apparently  from  infarctions.  The  longitudinal  and 
lateral  sinuses  contained  well-marked  decolorized  thrombi.  In  the  latter  they  were  soft ; in 
the  former,  firm.  There  was  pus  in  the  left  tympanum  and  in  the  mastoid  sinuses.  There 
was  no  perforation  of  the  membrana  tympani,  and  no  necrosis  of  the  petrous  bone. 


HYDROCEPHALUS. — I shall  next  describe  a disease  of  the  brain 
which  is  characterized  primarily  by  an  exudation  of  fluid  into  the  mem- 


branes of  the  brain  or  one  of  its  cavities. 

For  lack  of  a better  name,  we  designate  the  disease  by  the  term  repre- 
senting the  most  prominent  pathological  condition, — namely,  hydrocephalus 
(water  in  the  head). 

In  order  that  you  may  clearly  understand  what  I am  about  to  say,  I 
shall  ask  you  to  refer  again  to  this  diagram  (Diagram  8,  page  594),  show- 
ing a section  of  the  skull,  the  cerebral  membranes,  and  the  brain. 

The  general  shape  and  circumference  of  the  head  in  infancy  and  child- 
hood vary  in  the  individual  to  a considerable  degree.  This  has  already 
been  spoken  of  in  a previous  lecture  (Division  II.,  Lecture  III.,  page  61), 
and  is  merely  referred  to  here  for  the  purpose  of  illustration,  because  the 
skull  and  its  contents  have  so  close  a connection  in  the  mind  of  the  student. 

On  the  other  hand,  when  these  variations  in  size  pass  a certain  limit,  or 
are  combined  with  certain  nervous  phenomena,  they  have  a distinct  patho- 
logical significance. 

Hydrocephalus  may  be  (1)  external  or  (2)  internal. 

(1)  The  external  variety  consists  in  a transudation  into  the  subarachnoid 
space  and  the  meshes  of  the  pia,  represented  in  this  diagram  by  Sub.  A.  S. 
(Diagram  8,  page  594).  This  external  variety  is  very  rare,  and  may  be 
either  congenital  or  acquired. 


(2)  The  internal  and  common  variety  of  hydrocephalus  consists  in  a 
transudation  into  the  cerebral  ventricles.  It  may  be  congenital  (intra- 
uterine) or  acquired  (extra-uterine),  and  its  cause  may  be  mechanical  or 
inflammatory.  Acquired  internal  hydrocephalus  may  be  acute  or  chronic. 
The  acute  form  of  the  disease  usually  occurs  as  a symptom  or  a cause  of 
symptoms  in  the  course  of  such  diseases  as  rhachitis,  cardiac  and  renal 
disease,  pertussis,  and  meningitis,  and  in  various  other  diseases.  It  may  be 
also  apparently  idiopathic.  The  chronic  form  of  acquired  internal  hydro- 
cephalus resembles  so  closely  congenital  internal  hydrocephalus  that  we 
can  consider  them  together,  and,  so  far  as  the  name  of  the  disease  is  con- 
cerned, the  term  hydrocephalus  would  be  restricted  best  to  (1)  congenital 
internal  hydrocephalus  and  (2)  chronic  acquired  internal  hydrocephalus. 
In  other  words,  there  exists  pathologically  a certain  class  of  effusions  into 
the  ventricles  for  which  no  cause  is  apparent.  When  these  effusions  reach 
a cei  tain  amount  the  resulting  symptoms  are  quite  typical  of  what  is  called 
hydrocephalus,  and  clinically  the  term  has  therefore  been  confined  to  cases 


630 


PEDIATRICS. 


ibis  table  (Table  103)  will  aid  you  in  understanding  the  classification 
which  I have  just  given  you  : 


External 

(into  subarachnoid  space). 


TABLE  103. 

Hydrocephalus. 
I 


Internal 
(into  ventricles). 


Congenital.  Acquired.  Congenital. 


Acquired. 

I 


Mechanical.  Inflammatory. 


Inflammatory. 


Mechanical. 

Acute.  Chronic.  Acute.  Chronic. 


In  addition  to  the  effusion  which  takes  place  in  either  external  or 
internal  hydrocephalus,  there  may  be  a combination  of  both,  as  there  is  a 
communication  between  the  fourth  ventricle  and  the  subarachnoid  space  bv 
means  of  the  foramen  of  Magendie. 

(1)  External  Hydrocephalus. — External  hydrocephalus  may  occur 
as  a congenital  disease,  but  this  occurrence  is  so  rare  that  little  can  be 
said  concerning  it.  I have  met,  however,  with  one  instance  of  a somewhat 
analogous  condition  which  I saw  in  consultation  with  Dr.  Broughton,  of 
Jamaica  Plain,  from  whom  I received  the  complete  notes  of  the  case.  It 
seems  very  likely  that  this  was  a ease  of  congenital  cyst. 

A female  infant  (Case  281)  was  born  of  a healthy  primipara,  the  delivery  being  assisted 
by  forceps.  The  infant  appeared  to  he  strong  and  vigorous  and  was  not  cyanotic.  Its  head 
was  natural  in  shape  and  size,  and  there  was  no  evidence  of  undue  or  prolonged  instrumental 
pressure.  Its  weight  was  3632  grammes  (8  pounds).  Nothing  unnatural  was  noticed 
about  the  infant  for  several  days,  except  that  it  did  not  nurse  well.  At  these  times  it 
would  cry  and  refuse  to  nurse.  Its  mother  had  a sufficient  supply  of  good  breast-milk. 

When  it  was  five  days  old  it  looked  rather  pale  and  thin,  and  on  the  sixth  day,  when 
the  nurse  was  giving  it  its  bath,  she  noticed  that  its  right  arm  twitched  convulsively  several 
times.  This  twitching  increased  in  frequency  and  force  and  was  accompanied  by  a marked 
change  in  the  infant’s  face.  It  became  very  pale  and  was  cyanotic  around  the  lips  and 
eyes.  At  times  it  would  cry  out  sharply  both  during  the  convulsive  twitchings  and  in  the 
intervals.  Sometimes  it  would  pass  into  a state  of  semi-collapse  and  would  be  cold  and 
very  pale.  At  this  time  also  it  would  jerk  its  right  arm  convulsively  at  the  rate  of  75 
times  a minute.  These  spasmodic  movements  seemed  to  be  confined  to  the  right  arm. 
There  was  no  muscular  contraction  elsewhere,  no  frothing  at  the  mouth,  unconsciousness, 
or  other  evidence  of  general  convulsions.  Sometimes  the  respirations  would  he  very  faint 
and  scarcely  perceptible.  The  pulse  would  be  weak,  about  90  per  minute,  and  then  the 
infant  would  suddenly  begin  to  breathe  with  great  rapidity  and  the  pulse  would  increase 
to  120.  The  area  of  cardiac  dulness  was  not  increased.  There  was  a moderately  loud, 
double  cardiac  souffle,  most  marked  at  the  second  left  intercostal  space,  but  heard  all  over 
the  upper  part  of  the  sternum.  In  the  right  back,  at  the  angle  of  the  scapula,  there  was  a 
patch  of  dulness  about  2.5  cm.  (1  inch)  in  diameter,  hut  there  were  no  rales  over  this  area 
of  dulness.  The  expansion  of  the  lungs  was  irregular.  The  temperature  was  slightly 
subnormal. 

The  infant  was  wrapped  in  cotton-wool  and  surrounded  with  heaters.  Brandy  and 
aromatic  spirit  of  ammonia  were  given  in  alternate  doses  of  0.3  c.c.  (5  minims). 

On  the  eighth  day  it  was  reported  that  the  convulsive  twitchings  had  continued,  and 
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brandy  was  increased  to  0.72  c.c.  (12  minims).  The  infant  had  been  too  weak  to  nurse  for 
several  days,  and  the  mother’s  milk  was  given  to  it  by  means  of  a dropper. 

On  the  eleventh  day  the  oxygen  was  given  for  ten  minutes  at  a time  every  hour,  an 

brandy  whenever  signs  of  unconsciousness  appeared.  _ 

During  the  next  few  days  the  infant  began  to  show  signs  of  improvement.  The 
cardiac  souffle  became  less  distinct.  The  atelectasis  of  the  lung  remained  unchanged. 
During  the  time  when  the  infant  was  so  ill  there  was  no  disturbance  of  the  bowels  or 

kidneys.  . 

On  the  seventeenth  day  modified  milk  was  substituted  for  the  breast-milk.  From  this 

day  the  infant  rapidly  improved.  The  cardiac  souffle  lasted  for  six  weeks,  and  the  atelec- 
tasis gradually  disappeared,  the  last  signs  of  it  being  a little  diminished  respiration  m the 
right  back.  The  oxygen  was  continued  in  small  doses  for  six  weeks ; 8400  litres  (2000 
gallons)  were  used.  Of  this,  of  course,  a certain  quantity  was  not  inhaled,  but  escaped,  as 
the  funnel  was  held  rather  lightly  over  the  infant’s  mouth.  The  infant  had  become  con- 
siderably emaciated,  but  when  it  was  four  weeks  old  it  had  greatly  improved,  and,  although 
weighing  only  3405  grammes  (7 J pounds),  looked  fairly  well. 

When  the  infant  was  a little  more  than  four  weeks  old  the  head  was  perfectly  normal  in 
shape  and  size.  The  fontanelle  could  be  seen  pulsating  naturally  and  was  normal  in  shape 


I have  here  a tracing  (Case  281,  I.)  from  a photograph  which  was  taken  of  the  infant 
at  this  time. 

On  the  following  day  the  head  was  found  to  be  noticeably  altered  in  shape,  and  this 
second  tracing  (Case  281,  II.)  was  made  from  a photograph  which  was  taken  when  the 


child  was  somewhat  older.  The  rounded,  full  forehead  had  disappeared,  and,  instead  of  look- 
ing natural,  the  child  had  the  appearance  of  an  idiot.  The  report  of  the  nurse  was  that 
while  it  was  being  dressed  in  the  morning  it  had  vomited  some  fluid  like  water,  and  that 
the  head  had  assumed  this  shape  within  the  course  of  a few  minutes.  Both  segments  of  the 
frontal  and  the  parietal  bones  had  flattened,  and  apparently  had  settled  or  collapsed.  The 
anterior  fontanelle  had  entirely  closed,  and  the  frontal  suture  could  not  be  felt.  A line 
drawn  from  the  vertex  to  the  root  of  the  nose  was  entirely  straight,  instead  of  showing  the 
normal  curve.  The  width  of  the  forehead  was  also  diminished.  The  entire  frontal  bone 
was  so  flat  that  it  lay  upon  a lower  plane  than  the  parietal  bones, — perhaps  1 cm.  (f  inch) 


and  size. 


Case  281. 


I. 


II. 


Congenital  external  hydrocephalus  or  congenital  cyst. 
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anlTThe  litTl',  ^7/  7 Pa™talWs  could  be  P^inly  felt  along  the  coronal  suture, 
. n*ei  could  almost  be  laid  upon  the  frontal  bone  in  the  depression.  The  pos 

tenor  part  of  the  head  appeared  to  be  unchanged  in  shape,  but  the  skull,  instead  of  bring- 
round  and  normal  had  become  microcephalic.  The  infant  in  other  respects  seemed  to  be 
in  good  health,  took  her  milk  naturally,  and  no  new  pathological  signs  were  discovered. 

Wien  the  infant  was  six  months  old  the  circumference  of  the  head  was  35  cm.  (131 
inches).  When  it  was  fourteen  months  old  the  head  measured  36.5  cm.  (14£  inches).  From 
the  occiput  to  the  root  of  the  nose  it  measured  19  cm.  (7|  inches),  from  the  occiput  to  the 
chin  it  measured  37.5  cm.  (14f  inches).  There  was  a complete  closure  of  the  sutures  and  of 
the  fontanelles.  The  infant  weighed  7718  grammes  (17  pounds),  and  was  71  cm.  (2  feet  4 
inches)  in  height.  There  were  but  few  signs  of  intelligence.  It  recognized  no  one.  It 
was  as  contented  with  strangers  as  with  its  mother.  It  was  partially  blind,  and  did  not 
notice  objects  or  persons,  although  it  appeared  to  notice  light  slightly. 

An  examination  of  the  eyes  by  Dr.  Dixon  showed  that  externally  they  appeared  to  be 
normal.  The  pupils  were  smaller  than  natural,  and  responded  slowly  to  changes  of  light. 
Light  was  noticed  somewhat,  but  the  infant  would  not  follow  it,  and  it  was  found  that  it 
could  see  better  from  the  side.  The  macula  and  disk  showed  no  indications  of  inflamma- 
tion or  exudation.  There  was  a very  slight  degree  of  astigmatism. 

The  infant  could  neither  talk  nor  walk.  It  had  a vacant  manner,  cried  hysterically, 
and  it  sometimes  required  an  effort  to  stop  the  crying.  Otherwise  it  was  pretty  well  de- 
veloped. It  had  one  tooth.  The  hearing  was  defective.  There  was  at  times  digestive 
disturbance. 

For  the  past  three  or  four  months  there  had  been  a return  of  the  spasmodic  twitchings 
of  the  right  arm  similar  to  those  which  occurred  during  the  acute  attack  of  atelectasis  and 
cardiac  disturbance.  During  one  of  its  digestive  attacks  the  infant  apparently  had  an 
epileptiform  convulsion. 


A rapid  loss  of  cerebro-spinal  fluid  is  not  unknown,  but  in  these  cases 
there  has  usually  been  a history  of  injury.  Where  we  do  not  have  a his- 
tory of  injury  we  almost  always  find  that  there  is  a considerable  amount  of 
fluid  coming  from  the  nose,  ears,  or  elsewhere.  According  to  Dr.  Bullard, 
in  this  case  the  infant  seems  to  have  first  swallowed  the  fluid  and  then 
vomited  it.  The  means  of  exit  of  the  fluid  from  the  skull  was  probably 
through  some  congenital  defect  at  the  base  of  the  skull. 

It  is  known  that  in  a great  many  children  who  have  hydrocephalus  and 
similar  conditions  the  atrophy  or  non-development  of  the  brain  may  not 
show  any  symptoms  until  they  are  a year  or  more  old.  The  parents  do 
not  notice  anything,  and  the  physician  is  unable  to,  because  he  has  not 
the  opportunity  for  sufficient  observation.  To  determine  imbecility  in  very 
young  children,  unless  it  is  marked,  is  a very  difficult  matter,  and  even  when 
the  child  is  brought  to  the  physician  to  determine  this  condition  it  is. often  im- 
possible to  decide  before  the  second  year  of  life,  so  that  the  fact  that  nothing 
was  noticed  in  this  especial  child’s  (Case  281)  mental  condition  previous  to 
the  collapse  of  the  skull  would  afford  no  proof  that  there  was  not  or  had 
not  been  previously  hydrocephalus,  and  perhaps  atrophy  or  non-formation 
of  a portion  of  the  brain.  It  also  would  not  be  necessary  in  the  case  of 
congenital  atrophy  or  non-development  of  the  brain  to  have  any  motor 
paralysis  or  sensory  disturbance,  or  convulsive  phenomena  of  any  kind 
whatever,  although  these  symptoms  usually  occur  under  these  conditions. 
In  these  cases  we  often  find  optic  atrophy,  but  in  a number  of  such  cases  no 
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optic  atrophy  can  be  found  by  means  of  the  ophthalmoscope.  In  a consid- 
erable proportion  of  cases  of  this  kind  there  is  a diminution  of  vision  which 
is  not  explained  by  anything  that  the  oculists  tell  us 

Henoch  mentions  a case  of  hydrocephalus  in  which  the  fluid  drained 
through  the  nose  to  the  amount  of  100  to  200  c.c.  (3*  to  6f  ounces)  a day 
for  quite  a long  time,  so  that  the  hydrocephalus  was  reduced  considerably. 

The  acquired  form  of  external  hydrocephalus  is  exceedingly  rare,  and  is 
usually  found  in  connection  with  cerebral  atrophy  (hydrocephalus  ex  vacuo). 
There  are  certain  cases  which  can  for  the  present  be  classed  under  this  head- 
ing until  our  knowledge  derived  from  post-mortem  examinations  becomes 
more  precise.  These  cases  are  so  rare  that  it  is  impossible  at  present  to  for- 
mulate in  detail  their  symptomatology  and  diagnosis.  . I have  met  with  a few 
cases,  however,  which  in  their  symptoms  were  so  significant  of  a rapid  devel- 
opment, with  its  speedily  fatal  issue,  of  an  external  hydrocephalus,  that  the 
diagnosis  of  hydrocephalus  by  the  elimination  of  other  possible  causes  has 
seemed  to  me  rational,  and  has  been  supported  by  the  post-mortem  exami- 
nation. The  symptoms  may  develop,  according  to  my  experience,  in  young 
infants  who  either  have  been  fairly  well  or  have  been  atrophic.  Phys- 
ical examination  in  these  cases  has  revealed  nothing  abnormal  about  the 
head  or  any  of  the  organs,  such  as  the  heart.  The  infant,  after  a short 
period  of  indefinite  symptoms,  at  times  lasting  only  a few  minutes,  and 
represented  by  nervous  twitching,  perhaps  a convulsion  and  rapid  collapse, 
suddenly  dies.  I have  met  with  three  cases  in  my  personal  practice.  Two 
were,  after  minute  post-mortem  examination  by  Dr.  William  F.  Whitney, 
found  to  represent  as  their  only  pathological  lesion  external  hydrocephalus 
with  oedema  of  the  cerebral  substance.  The  third  case  showed  this  condition 
merely  as  a symptom  of  pernicious  ansemia,  and  I have  spoken  of  it  in  a 
previous  lecture. 


One  of  these  cases  was  an  infant  (Case  282),  ten  months  old,  of  healthy  parentage,  and 
always  perfectly  well,  except  that  for  two  weeks  before  its  death  it  had  cried  more  than 
usual  and  was  somewhat  irritable.  Five  days  before  its  death  it  was  somewhat  languid, 
hut  took  its  food  well,  and  when  I examined  it  the  night  before  its  death  nothing  abnor- 
mal was  found.  On  the  following  morning  it  had  a few  convulsive  movements  and  died 
suddenly. 

On  post-mortem  examination  nothing  abnormal  was  found,  except  that  a large  amount 
of  cerebro-spinal  fluid  escaped  from  the  cranium  as  soon  as  the  skull  and  parietal  dura 
mater  were  removed.  There  was  also  a general  oedematous  condition  of  the  brain. 

The  other  case  was  a female  infant  (Case  283),  seven  and  one-lialf  months  old,  which 
had  been  suffering  from  malnutrition  for  several  months  and  was  very  weak  and  puny. 
On  the  day  of  its  death  I examined  it  carefully,  and,  with  the  exception  of  an  atrophied 
condition  of  the  muscles  and  a weak  action  of  the  heart,  nothing  abnormal  was  discovered. 
Within  an  hour  after  I had  seen  the  infant  it  had  a few  convulsive  attacks  and  died  sud- 
denly. 

The  autopsy,  made  twenty-four  hours  after  death,  showed  nothing  abnormal  externally. 
Rigor  mortis  was  present.  There  was  great  pallor  of  all  the  organs.  The  skull  was  normal 
in  development,  and  the  fontanelle  was  normal.  There  was  cerebro-spinal  fluid  in  excess. 
The  hrain-substance  was  very  moist  and  pale,  hut  otherwise  nothing  abnormal  was  noticed 
in  the  brain  or  meninges.  The  heart  was  of  normal  size,  and  its  cavities  and  valves  were 
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norma1 . The  ductus  arteriosus  and  Eustachian  valve  were  closed.  The  muscular  substance 

the  leVsfde  i K J®"?  Pale  °PaqUe’  while  that  of  the  PapilW  muscles  on 

the  lett  side  was  pale  but  not  opaque.  Microscopic  examination  showed  the  muscular  sub- 

the  flddV  be  r GdtW  h lfUt6’  hlghly  refractinS  granules,  which  in  part  dissolved  on 
ac  dition  of  acetic  acid,  but  were  left  undissolved  in  some  places,  where  the  structure 

of  he  fibre  was  destroyed.  On  the  left  side  of  the  heart  granules  were  present  which 

0U,  ° y 1S®°  vo  *n  acet’c  aci<l.  There  was  fatty  degeneration  more  or  less 

marked  of  the  cardiac  muscles  and  also  of  the  diaphragm,  the  fibres  of  which  showed 
numerous  granules,  which  dissolved  in  acetic  acid  in  about  one  fibre  to  fifty.  The  kidneys 
were  pale  but  otherwise  nothing  abnormal,  either  microscopically  or  macroscopically,  was 
found.  1 he  supra-renal  capsules  were  normal.  The  liver  was  of  normal  size,  and  on  section 
its  surface  was  found  to  be  dry,  yellowish,  and  opaque.  Microscopic  examination  showed 
that  the  liver-cells  were  filled  with  fat-drops  of  varying  size,  especially  numerous  in  the 
cells  of  the  periphery  of  the  lobule.  The  cells  themselves  had  a sharp  outline  and  a well- 
defined  nucleus.  The  pancreas  was  normal.  The  stomach  was  normal  in  size,  and  con- 
tained considerable  milk,  with  but  few  curds.  Nothing  abnormal  was  detected  in  it  by 
microscopic  examination.  The  small  intestine  contained  a very  little  soft,  yellowish  material. 
The  large  intestine  contained  a small  amount  of  yellowish,  soft  feces.  No  enlargement  of 
Peyer’s  patches  or  of  the  solitary  follicles  was  found.  The  mucous  coat  was  normal. 


(2)  Internal  Hydrocephalus. — Internal  hydrocephalus  may  be 
congenital  or  acquired.  The  earlier  the  hydrocephalic  condition  begins,  the 
larger  will  the  cranium  become.  We  therefore  find  the  very  large  heads,  as 
a rule,  to  be  of  the  congenital  variety.  The  head  is  at  times  of  such  a size 
as  to  cause  difficulty  in  the  delivery,  or  the  fluid  may  collect  very  rapidly 
after  birth,  and  the  head  soon  assumes  the  characteristic  appearance  of 
hydrocephalus. 

This  skull  of  a child  three  years  old  (Fig.  92)  is  an  exaggerated  type 
of  the  congenital  internal  hydrocephalic  head. 

This  other  skull  of  a child,  also  three  years  old  (Fig.  93),  which  I 
place  beside  the  hydrocephalic  skull,  represents  a normal  head  of  the  same 
age. 

The  face  in  these  cases  of  hydrocephalus  remains  about  the  same  size  as 
it  would  be  normally,  but  usually  looks  much  smaller  from  the  dispropor- 
tionate size  of  the  head,  which  rests  upon  it  from  above  like  a globe. 

Congenital  Internal  Hydrocephalus. — The  cause  of  congenital  in- 
ternal hydrocephalus  is  somewhat  obscure.  In  some  cases  it  is  of  inflam- 
matory origin,  in  others  no  evidence  of  inflammation  can  be  found. 

Pathology. — The  anatomical  appearance  of  the  brain  itself,  as  a rule, 
corresponds  with  and  may  be  accepted  as  the  result  of  pressure  by  an  intra- 
ventricular fluid.  This  brain  (Fig.  94,  page  635)  was  taken  from  a child 
who  died  of  congenital  internal  hydrocephalus,  and  well  exemplifies  the 
pathology  of  the  disease. 

You  see  that  the  convolutions  are  flattened  and  that  the  walls  of  the 
ventricles  are  much  thinned  by  the  intra-ventricular  pressure,  while  the  ven- 
tricles themselves  are  much  dilated.  In  some  parts  the  cortex  is  less  than  1 
cm.  (f  inch)  in  thickness.  The  amount  of  fluid  in  these  cases  varies  from  a 
few  cubic  centimetres  to  three  or  four  litres.  The  fluid  has  a specific  gravity 
of  about  1004. 


Pig.  92. 


Warren  Museum,  Harvard  University. 
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Symptoms— The  symptoms  of  congenital  internal  hydrocephalus  are 
essentially  those  caused  by  pressure.  We  naturally,  therefore,  find  the 
fontanelles  bulging  and  fluctuating,  and  the  bones  thin  and  forced  out  of 
position.  As  you  see  in  this  skull  (Fig.  92),  the  temporal  and  parietal 
bones  diverge  as  they  extend  upward,  while  in  the  normal  skull  they 
ascend  almost  perpendicularly.  If  the  disease  has  existed  for  some  time, 
the  upper  wall  of  the  orbit  becomes  flat  and  the  eyeballs  protrude.  The 


Fig.  94. 


Hydrocephalic  brain.  Warren  Museum.  Harvard  University. 


intra-cerebral  pressure  often  produces  a strong  collateral  circulation  in  the 
scalp  and  the  forehead,  where  the  vessels  appear  like  tortuous  blue  cords. 
Functional  disturbances  are  numerous,  and  vary  in  almost  every  case.  As 
a rule,  the  children  are  idiotic,  but  at  times,  even  in  marked  hydrocephalus, 
we  find  the  mental  condition  normal,  even  when  paralysis  is  present.  A 
notable  instance  of  this  fact  is  presented  by  this  little  girl  whom  I have  had 
brought  here  to-day  to  show  you. 


This  child  (Case  284,  page  686)  is  five  years  old. 

You  see  that,  although  she  has  completely  lost  the  power  of  using  her  legs,  and  has 
a large  head  and  distended,  bulging  fontanelle,  yet  she  is  bright  and  intelligent.  She 
was  nursed  by  her  mother  for  over  a year,  and  cut  her  first  tooth  when  she  was  six  months 
old.  She  was  always  well  and  strong,  but  high-tempered.  She  has  never  had  any  disease. 
When  she  was  five  months  old  she  fell  from  her  crib  and  struck  her  head,  but  it  did  not 
seem  to  hurt  her  especially.  Her  head  was  always  noticed  to  be  of  a peculiar  shape. 
When  she  was  eight  months  old  she  fell  out  of  a chair  and  was  stunned,  but  was  not  other- 
wise hurt.  She  has  had  convulsions  from  time  to  time,  but  her  mind  has  always  been 
bright.  She  was  unable  to  hold  up  her  head  until  she  was  three  years  old,  and  has  always 
complained  of  more  or  less  frontal  headache.  Her  appetite  has  always  been  excessive,  and 
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her  taste  for  food  somowliat  peculiar, 
to  attempt  to  walk.  She  sleeps  well 
cm.  (22£  inches). 


She  has  gradually  grown  stronger,  and  is  beginning 
and  her  bowels  are  regular.  Her  head  measures  57 


Cask  284. 


Congenital  internal  hydrocephalus.  Female,  5 years  old. 


As  the  various  cerebral  centres  become  affected  by  pressure,  we  notice 
that  symptoms  arise  corresponding  to  the  parts  of  the  brain  which  are 
affected.  Among  these  symptoms  are  nystagmus  and,  less  frequently,  stra- 
bismus. The  pupils  at  first  are  usually  moderately  dilated.  Later  they 
become  fixed,  and  sensibility  to  light  is  lost.  The  hearing  lasts  for  a long 
time.  The  ability  to  walk  is  interfered  with.  Partial  or  general  convulsions, 
paralysis  (usually  paraplegic),  and  contractures  may  occur.  Pain  in  the 
head  is  often  complained  of,  but,  as  a rule,  is  not  so  severe  as  in  meningitis. 
There  is  difficulty  in  keeping  the  head  erect,  as  it  is  so  heavy.  The  diges- 
tion is  often  good,  and  the  appetite  usually  extreme.  The  respiration  is 
normal  from  adaptation.  The  pulse  is  usually  not  retarded.  The  tempera- 
ture, as  a rule,  is  normal.  The  adipose  tissue  is  often  abnormally  increased. 

Diagnosis. — As  congenital  internal  hydrocephalus  is  almost  invariably 
attended  by  enlargement  of  the  head  and  separation  of  the  sutures,  the 
diagnosis  is  not  especially  difficult,  and  is  determined  by  comparing  the 
measurements  of  the  head  with  those  of  a normal  head  of  the  same  ave. 

O 

I have  described  the  measurements  of  a normal  head  in  a previous  lecture 
(Lecture  III.,  page  61).  Iu  addition  to  the  enlargement  of  the  head,  the 
symptoms  of  direct  intra-cephalic  pressure  make  the  diagnosis  very  simple. 

Prognosis. — These  congenital  cases,  as  a rule,  die  before  childhood  has 
been  reached,  but  they  have  been  known  to  live  to  middle  age.  Death  usually 
occurs  from  some  intercurrent  affection.  Complete  recovery  is  very  rare. 

Treatment. — The  treatment  of  congenital  internal  hydrocephalus  has 
been  varied,  but  without  marked  success.  When  the  effusion  is  not  large 
and  is  not  increasing,  moderate  pressure  with  a rubber  bandage  seems  to 
have  a favorable  result.  Where  the  disease  is  apparently  not  in  an  active 
state  and  is  characterized  by  a very  slight  increase  of  fluid,  aspiration 
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through  the  anterior  fontanelle  of  a small  quantity  of  fluid  at  a time  has 

been  of  temporary  benefit.  The  point  of  aspiration  should  be  2 to  3 cm. 

ft  :nch  t0  1 1 inches)  from  the  median  line,  so  as  to  avoid  puncturing  the  lon- 

Idtndinal  sinus.  In  this  way  the  condition  of  the  patient  is  often  rendered 

& 

more  satisfactory.  . . . 

An  operation  for  chronic  hydrocephalus  presents  no  technical  difficulties. 

Of  course  only  certain  cases  are  suitable  for  operation.  Moderate  effusions 
should  be  let'  alone,  also  those  cases  where  a rudimentary  development  of 
the  brain  is  suspected.  Cases  where  an  operation  is  especially  indicated 
are  comparatively  both  physically  and  mentally  well  developed  up  to  the 
time  when  the  enlargement  of  the  cranium  began.  Such  children  should 
show  the  symptoms  of  direct  intra-cranial  pressure.  They  are  evidently  be- 
coming weak-minded  or  idiotic.  They  do  not  learn  to  talk,  or  they  quickly 
forget  what  they  have  learned.  They  may  also  have  become  totally  blind. 
The  power  of  walking  is  interfered  with.  Contractions  and  partial  and 
general  spasms  are  of  ordinary  occurrence.  Unless  the  pressure  is  speedily 
removed,  atrophy  of  the  brain  results,  and  if  they  live  they  remain  idiots 
for  life.  Such  cases  as  these  you  can  best  refer  to  those  who  are  skilled 
in  neurology  and  surgery. 

I have  in  my  wards  to-day  a number  of  cases  of  congenital  internal 
hydrocephalus  to  show  to  you,  which  are  of  considerable  interest  in  view 
of  what  I have  just  told  you. 


Of  these  illustrative  cases  I will  first  show  you  this  infant  (Case  285),  two  years  old, 
which  is  sitting  in  its  mother’s  lap. 

The  special  point  of  interest  in  this  case  is  that  the  circumference  of  the  mother’s  head 
and  that  of  the  child’s  head  are  almost  identical,  52  cm.  (20^  inches).  You  will  notice  the 
overhanging  brow  and  deep-set  eyes,  the  globe-shaped  head  and  open  bulging  fontanelles, 
the  small  face  and  oblique  parietal  hones  of  the  infant’s  head  in  comparison  with  the  nor- 
mal, round  shape  of  the  mother’s  head. 

The  history,  so  far  as  the  mother  is  concerned,  is  negative.  She  has  had  no  miscar- 
riages. The  infant  was  born  at  term,  and  cut  its  first  tooth  when  it  was  six  months  old. 
It  now  has  sixteen  teeth.  It  has  had  no  convulsions.  It  has  for  some  time  supported  its 
head  alone  and  sits  alone,  hut  has  never  attempted  to  walk.  The  intelligence  seems  normal. 
It  is  apt  to  sleep  with  its  eyelids  partly  open.  Its  digestion  is  good,  and  its  appetite  is 
very  good.  The  bowels  are  rather  relaxed.  On  examining  the  head  you  will  see  that  it  is 
abnormally  large.  From  the  root  of  the  nose  to  the  occipital  prominence  it  measures  32 
cm.  (12£  inches).  From  the  base  of  one  mastoid  to  that  of  the  other  it  measures  33.5  cm. 
(13^  inches).  The  position  and  movements  of  the  eyes  are  normal.  You  will  notice,  on 
looking  at  the  head  from  above,  that  it  is  triangular  in  shape,  with  the  base  of  the  triangle 
at  the  occiput.  The  anterior  fontanelle  you  see  is  widely  open,  and  is  about  4 cm.  (1£ 
inches)  in  width  and  length.  The  protruding  overhanging  forehead  makes  the  face  look 
small.  The  epiphyses  are  not  enlarged.  Examination  of  the  lungs,  heart,  and  spleen 
shows  nothing  abnormal.  The  child  weighs  10,442  grammes  (23  pounds). 

In  this  next  bed  is  a boy  (Case  286,  page  638),  three  and  a half  years  old,  whose  head 
is  typical  of  congenital  internal  hydrocephalus.  The  circumference  of  the  head  is  67  cm. 
(22£  inches). 

There  is  no  history  of  disease  in  the  parents,  and  the  mother  has  had  no  miscarriages. 
The  child’s  head  has  always  been  large  since  birth.  He  has  never  had  any  convulsions. 
He  cut  two  teeth  when  he  was  four  months  old,  and  when  he  was  a year  old  he  had  ten 
teeth.  He  walked  when  he  was  fourteen  months  old,  but  his  legs  never  seemed  strong. 
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“ zriZT 1,1,1  h,° geis  ^ — ■*•  * « *»  o„e 

P,  an  hour  later  began  to  vomit  and  was  somnolent.  During  the  following 


Case  286. 


Congenital  internal  hydrocephalus. 


II. 


Male,  3%  years  old. 


two  days  the  vomiting  and  somnolence  continued,  but  he  was  never  unconscious.  His  head 
then  began  to  increase  in  size,  so  that  his  mother  had  to  buy  him  larger  hats.  Before  the 
accident  he  had  always  held  his  head  up.  He  talked  when  he  was  fifteen  months  old,  and 


Case  287. 


Congenital  internal  hydrocephalus. 


seemed  to  be  an  unusually  bright  child.  He  holds  his  eyelids  partly  open  when  he  is  asleep, 
and  he  has  lately  had  strabismus  of  one  of  his  eyes  when  he  looks  steadily  at  an  object.  The 
head  is  markedly  enlarged,  with  a broad,  protruding  fontanelle,  and  is  rather  flattened  at 
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. The  superficial  veins  of  the  head  are  prominent.  The  face,  as  in  the  other 
the  vertex.  The.  super*  movements  of  the  eyes  are  normal.  From  the  tip  of  one 

child  (Case  28o),  “ small.  .g  ^ g cm  ^ inches).  From  the  base  of  the  nose  to 

mastoid  process  to  that  of  t inches)  The  anterior  fontanelle  is  widely 

opened  is  2^  cnj  > ftat  th  Me  normal.  The  abdomen  .8  prominent.  The 

optic  atrophy.  There  is  no  dilatation  of  the  retinal  veins  or  swelling  of  the  disks, 
examination?  therefore,  allows  that,  with  the  exception  of  an  early  stage  of  atrophy  of  the 

ontic  nerve  from  pressure,  the  fundus  oculi  is  negative.  _ 

^ In  this  case  a chronic  congenital  effusion  was  apparently  actively  increased  by  a b 

°”  ‘^This  little  boy  (Case  287,  page  638),  a patient  of  Dr.  Haven's  is  an  : interesting  cm*  of 
hydrocephalus,  with  its  accompanying  disturbance  of  the  motor  function  of  the  legs,  and 
also  mental  impairment.  He  is  a characteristic  picture  of  the  disease.  He  cannot  walk, 


I. 


Case  288. 


II. 


Internal  hydrocephalus  (probably  congenital).  Female,  6 years  old. 


hut  is  able  to  sit  in  a chair.  His  legs  are  atrophic,  his  abdomen  is  distended,  and  he  is 
somewhat  emaciated.  His  head,  as  you  see,  is  decidedly  enlarged,  and  he  is  mentally  weak. 
His  appetite  is  excessive.  He  is  very  fretful  and  peevish. 

Cases  of  this  kind  are  very  apt  to  live  for  only  a few  years,  and  are  especially  liable  to 
die  if  they  are  attacked  by  any  intercurrent  disease,  such  as  pertussis. 

This  little  girl  (Case  288)  is  six  years  old. 
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large.  It  measures  65  0^(26  inches^’ Th^1  ^ **?  *“  ,,r°file’  thut  U is  abnormally 

She  cannot  stand  JesTshetZlZL  l °f  ^ hands  aild  ™ are  normal 

exaggeration  of  the  knee-jerks.  She  articulates* well  * C°ndltl°n  °f  thc  leS8’  with  an 

She  represents  a case  of  partial  recovery  from  chronic  hWI™  „ u > , , , 

congenitiil  variety.  Her  general  develops  will  probably  alway,t 

of  oLSoa“  n°W  f°U  ‘°  T*  t0  tlM  °Perati'>g-room  and  see  some  cases 
dr  ome  congenital  internal  hydrocephalus  which  Dr.  Lovett  is  about  to 
operate  upon. 


This  first  infant  (Case  289,  I.)  is  six  months  old 

_ It  was  noticed  when  the  child  was  one  week  old  that  its  head  was  beginning  to  increase 

“™,  " ‘"'a  mmt!“  0l<1  the  cl,vumference  of  the  head  is  said  to  have  been  41  5 

cm.  (161  inches).  Somewhat  later  the  circumference  of  the  head  was  44  cm.  (17j.  inches), 

Case  289. 


Congenital  internal  hydrocephalus.  Male,  6 months  old. 


and  when  it  was  three  months  old  the  circumference  was  45.5  cm.  (18  inches).  When  it 
was  five  months  old  the  circumference  was  55  cm.  (21f  inches).  To-day,  as  you  see,  it 
measures  57.5  cm.  (22|  inches).  There  is  no  history  of  syphilis  or  of  tuberculosis  in  the 
family.  The  infant  has  had  no  marked  convulsions,  although  some  twitchings  of  the  hands 
and  feet  have  been  noticed.  There  has  been  constant  nystagmus,  and  the  infant’s  general 
condition  is  atrophic.  You  will  notice  the  marked  prominence  of  the  eyes,  and  the  great 
distention  of  the  head.  The  anterior  fontanelle  is  very  large,  and  the  skin  covering  it  is 
distended  to  such  a degree  that  it  is  thin  and  glistening.  There  is  no  doubt  in  a case  of 
this  kind  that  aspiration  of  the  cerebro-spinal  fluid  should  be  made  for  the  purpose  of 
relieving  the  general  condition. 

Dr.  Lovett,  as  you  see,  has  just  made  an  exploratory  puncture  at  the  vertex  of  the 
right  side  of  the  head,  about  5 cm.  (2  inches)  from  the  median  line.  In  place  of  the  small 
trocar  he  now  introduces  a larger  one.  Through  this  large  trocar  he  has  passed  several 
strands  of  silk  to  serve  as  a drainage  by  capillary  attraction.  You  will  now  notice  (Case 
289,  II.)  after  withdrawing  the  fluid  from  the  right  ventricle  that  the  right  parietal  hone 
has  sunk  in,  its  edge  being  beneath  that  of  the  left  parietal  bone,  which  is  still  pushed 
outward  by  the  fluid  in  the  left  ventricle.  On  measuring,  a considerable  quantity  of  fluid  is 
found  to  have  been  aspirated. 

You  see  that,  although  the  head  is  very  much  reduced  in  size,  there  are  no  symptoms 
of  collapse  nor  any  other  alarming  symptoms  shown  by  the  infant. 


Case  289. 
II. 


Congenital  internal  hydrocephalus  after  aspiration  of  right  ventricle. 


III. 


Congenital  internal  hydrocephalus  after  aspiration  of  both  ventricles. 
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• (Subsequent  history.)  The  infant  was  very  restless  during  the  following  night,  tossing 

its  head  about  and  crying.  , , 

On  the  next  day  270  c.c.  (9  ounces)  of  plear  fluid  were  withdrawn  from  the  left  ven- 
tricle by  introducing  the  trocar  at  a point  corresponding  to  the  point  of  aspiration  of  the 
right  ventricle.  The  head  was  then  found  to  measure  55.5  cm.  (22  inches). 

° A No.  8 soft  catheter  was  then  introduced  into  each  ventricle  and  sewed  into  place. 
The  external  end  of  each  catheter  was  closed  by  bending  it  upon  itself  and  tying  it  tightly 

with  a silk  ligature.  . OQ„ 

The  appearance  of  the  cranium  after  the  second  aspiration  is  here  shown  (Case  289, 

jjj  ^ You  will  notice  the  great  depression  of  the  anterior  fontanelle. 

Three  days  later  120  c.c.  (4  ounces)  of  fluid  were  drawn  through  the  catheter. 

On  the  following  day  138  c.c.  (4f  ounces)  of  fluid  were  withdrawn,  and  the  infant  was 


found  to  have  a better  facial  expression. 

On  the  next  day,  the  fifth  after  the  operation,  105  c.c.  (3$  ounces)  of  fluid  were 
removed,  and  the  head  was  found  to  measure  51  cm.  (20$  inches). 

On  the  following  day  Dr.  Dane  began  a series  of  observations  on  the  fluid-pressure  in 
this  case,  which  were  the  first  of  the  kind  that  have  been  brought  to  my  notice.  He  con- 
nected the  catheter  with  a manometer  and  found  a positive  pressure  of  7 cm.  When  the 
infant  cried  the  pressure  rose  to  12  cm.  On  this  day  120  c.c.  (4  ounces)  of  fluid  were 


removed. 

On  the  following  day  the  pressure  was  found  to  be  4 cm.,  and  rose  to  5 cm.  when  the 
infant  cried.  90  c.c.  (3  ounces)  were  removed. 

On  the  following  day  the  pressure  was  the  same.  68  c.c.  ( 2 $ ounces)  of  fluid  were 
removed  on  this  day,  and  the  head  was  found  to  measure  49.5  cm.  (19f  inches). 

On  the  following  day  the  infant  failed  rapidly,  had  convulsions,  became  unconscious, 
and  died  in  the  evening. 

After  death  556  c.c.  (18$  ounces)  of  cerebro-spinal  fluid  were  removed.  The  specific 
gravity  of  this  fluid  was  1003.  It  contained  1$-  grammes  (28  grains)  of  albumin  to  the 
litre.  This  was  measured  by  an  Esbach’s  albuminimeter. 

The  total  amount  of  fluid  withdrawn  from  the  ventricles  in  this  case  was  720  c.c.  (24 
ounces)  in  seven  tappings. 

The  next  case  is  that  of  an  infant  (Case  290),  seven  months  old,  who  was  admitted  to 
the  hospital  to-day. 

It  has  always  been  nursed.  When  it  was  two  days  old  it  had  convulsions.  Three 
weeks  later  it  had  bronchitis,  and  accompanying  this  disease  a return  of  the  convulsions, 


Case  290. 


Congenital  internal  hydrocephalus.  Male,  7 months  old. 


which  occurred  as  often  as  six  or  seven  times  in  the  day.  They  were  localized  in  the  left  arm 
and  left  leg.  These  convulsions  lasted  for  three  weeks,  gradually  growing  less  severe. 
There  was  at  this  time  a certain  amount  of  intestinal  disturbance,  which,  however,  has  now 
disappeared.  There  was  also  a history  of  a purulent  discharge  from  the  ears  before  the 
infant  was  admitted  to  the  hospital.  It  cried  out  sharply  at  night.  The  measurements  of 
the  head  are  56.5  cm.  (22f  inches)  in  circumference,  and  36.7  cm.  (14$  inches)  from  ear  to 
ear  over  the  vertex.  The  anterior  fontanelle  is  bulging.  The  eyes,  as  you  see,  are  markedly 
ivergent  and  protrude  from  the  orbits.  If  you  will  observe  the  eyes  closely  you  will  see 

41 
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that  there  is  at  times  a slight  trembling  and  twitching.  No  other  spasmodic  movements 
aie  noticed.  The  chest  measures  33. 5 cm.  (13£  inches)  in  circumference. 

lou  see  that  the  child  as  it  now  lies  on  the  operating-table  takes  no  notice  of  anything. 
It  has  been  decided  to  relieve  the  cerebral  symptoms  by  aspiration  on  account  of  the 
great  increase  in  the  intraventricular  fluid  shown  by  symptoms  of  increased  intra-cranial 
pressure. 

As  you  see,  Dr.  Lovett  has  introduced  a thoroughly  aseptic  aspirating  needle  into  the 
right  lateral  ventricle  through  the  much  dilated  anterior  fontanelle.  The  aspirating  needle 
is  connected  with  a water  manometer,  which  shows  a pressure  of  30  cm.  Having  determined 
the  pressure  by  means  of  this  water  manometer,  we  can  now  remove  a certain  amount  of 
the  fluid.  In  order  to  do  this,  a whifl'  of  ether  is  given  to  the  infant,  and  you  see  that  Dr. 
Lovett  introduces  a trocar  in  place  of  the  aspirating  needle.  He  then  withdraws  the 
trocar,  leaving  the  canula  in  the  cavity.  Next,  as  you  see,  he  introduces  a No.  7 soft 
rubber  catheter  through  the  canula,  and  on  withdrawing  the  latter  the  end  of  the  catheter 
is  left  in  the  ventricle.  130  c.c.  (4f  ounces)  of  clear  fluid  have  been  removed  from  the  ven- 
tricle. The  specific  gravity  of  this  fluid  is  1006.  You  perceive  that  the  axes  of  the  eyes, 
which  before  the  operation  were  divergent,  are  now  parallel.  The  external  end  of  the 
catheter  is  now  closed  in  the  same  manner  as  you  saw  it  done  in  the  preceding  case. 

(Subsequent  history.)  The  observations  on  the  intra-cranial  pressure  in  this  case,  as  in 
the  last  (Case  289),  were  made  by  Dr.  John  Dane.  On  the  day  following  the  operation  the 
pressure  was  found  to  be  14  cm.  by  the  water  manometer.  When  the  child  cried  it  was 
increased  to  20  cm.  25  c.c.  (f-  ounce)  were  removed  on  this  day,  and  the  circumference  of 
the  head  was  then  found  to  be  35  cm.  (13|  inches).  The  specific  gravity  of  this  fluid  was 
1007. 

On  the  second  day  after  the  operation  the  pressure  was  found  to  be  the  same.  At  that 
time  55  c.c.  (If  ounces)  of  fluid  were  removed,  the  specific  gravity  of  which  was  found  to 
ne  1006. 

On  the  third  day  after  the  operation  the  tube  was  found  to  have  leaked  a little,  and 
there  was  a slight  convulsion  in  the  morning.  50  c.c.  (If  ounces)  of  fluid  were  removed. 

On  the  following  day  the  tube  was  found  to  be  leaking  freely,  and  the  infant  was  in  a 
state  of  collapse  and  refused  to  nurse.  The  head  measured  52  cm.  (20£  inches). 

On  the  next  day  there  was  still  some  leakage  around  the  tube,  but  the  infant  was  in  a 
better  condition. 

Three  days  later,  the  leakage  around  the  tube  having  been  controlled  in  the  mean  time, 
the  infant  seemed  better,  but  it  had  a thick  purulent  discharge  from  both  ears. 

During  the  next  few  days  the  child  began  to  grow  weak,  and  there  was  again  a slight 
leakage  around  the  tube. 

On  the  eleventh  day  following  the  operation  the  child  died  quietly,  no  convulsive 
symptoms  having  appeared. 

There  was  no  complete  post-mortem  examination,  but  the  distended  ventricles  were 
found  to  contain  759  c.c.  (25f  ounces)  of  clear  straw-colored  fluid,— the  left  ventricle  con- 
taining 409  c.c.  (13f  ounces)  and  the  right  350  c.c.  (Ilf  ounces).  An  examination  of  this 
fluid  by  Dr.  J.  H.  Wright  showed  that  it  was  turbid  with  a flaky  sediment.  It  was  slightly 
alkaline.  The  specific  gravity  was  1009.  It  contained  about  0.1  per  cent,  of  albumin. 
No  sugar  was  found.  Under  the  microscope  nothing  was  seen  resembling  the  lining  cells 
of  the  ventricles.  An  inoculation  of  a guinea-pig  with  this  fluid  to  determine  whether  it 
was  of  a tubercular  nature  or  not  gave  negative  results. 


Acquired  Internal  Hydrocephalus. — Both  tlie  acquhcd  and  tin  con- 
genital form  of  internal  hydrocephalus  may  be  of  mechanical  or  inflammatory 
origin,  but  the  acquired  form  shows  evidence  of  an  inflammatory  condition 
oftcner  than  does  the  congenital  form,  and  occurs  very  frequently  in  con- 
nection with  rhachitis.  Acquired  internal  hydrocephalus  may  be  acute  or 
chronic.  In  its  acute  form  it  may  occur  at  any  age  as  a symptom  of  any 
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one  of  a number  of  diseases,  such  as  meningitis,  one  of  the  exanthemata, 
pertussis,  and  rhachitis.  It  may  in  any  of  these  forms  become  chronic. 
The  disease  may  sometimes  appear  to  be  idiopathic. 

The  chronic  form  of  acquired  internal  hydrocephalus  occurs  usually  in 
the  first  four  years  of  life,  and  is  represented  pathologically  by  a small 
amount  of  intra-ventricular  fluid,  perhaps  100  or  200  c.c.  (3g  to  6§  ounces). 
It  is  this  chronic  form  of  acquired  internal  hydrocephalus  that  can  best  be 
classified  under  the  name  of  hydrocephalus  with  the  congenital  internal 
hydrocephalic  cases  which  I have  just  shown  you. 

Symptoms. — The  symptoms  of  the  acute  form  of  acquired  internal 
hydrocephalus  are  so  closely  connected  with  the  diseases  in  which  it  occurs 
as  a symptom  that  it  is  not  necessary  to  speak  of  them  here. 

The  symptoms  of  chronic  acquired  internal  hydrocephalus  are  very 
much  the  same  as  those  of  the  congenital  form.  The  firmer  the  union 
of  the  bones  the  less  likely  is  enlargement  of  the  head  to  occur. 

Prognosis. — The  prognosis  as  regards  life  is  serious.  Of  those  who 
recover,  many  are  left  either  with  some  mental  defect  or  with  permanent 
blindness,  the  latter  the  result  of  optic  atrophy.  Complete  recovery  may 
occur,  but  is  exceedingly  rare. 

Diagnosis. — The  diagnosis  of  chronic  acquired  internal  hydrocephalus 
of  the  idiopathic  form  is  in  its  earlier  manifestations  chiefly  made  by  the 
elimination  of  other  cerebral  diseases,  though  after  the  stage  of  inflamma- 
tory irritation  has  passed  and  the  symptoms  of  pressure  have  become  estab- 
lished, a provisional  diagnosis  can  usually  be  made.  I say  provisional 
because  the  disease  is  rare,  and  a sufficient  number  of  autopsies  have  not 
yet  been  made  to  justify  a decided  diagnosis  such  as  can  be  made  in  the 
congenital  form  of  the  disease. 

Treatment. — The  treatment  is  purely  symptomatic  in  cases  where  the 
sutures  and  fontanelles  have  completely  closed,  except  where  it  is  advisable 
to  perform  craniectomy.  Where  they  have  not  closed,  the  treatment  is  the 
same  as  in  the  congenital  form, — that  is,  usually  operative. 

I have  here  three  cases  which  I feel  justified  in  reporting  to  you  as 
probably  representing  chronic  acquired  internal  hydrocephalus.  Of  course 
in  these  cases  we  must  allow  that  a tubercular  or  syphilitic  taint  may  have 
been  the  starting-point  of  the  intra-ventricular  disease. 

A boy  (Case  291),  four  years  and  eight  months  old,  was  seen  by  me  in  consultation  with 
Dr.  E.  J.  Forster,  May  27,  1885.  The  child’s  parents  were  healthy;  his  mother  had  other 
healthy  children  and  had  had  no  miscarriages.  The  child  had  always  been  well,  measles 
being  the  only  disease  which  he  had  ever  had.  At  the  age  of  six  months,  while  in  the 
process  of  cutting  a tooth,  he  had  three  convulsions,  from  which  he  recovered  entirely. 
His  appetite  had  always  been  capricious,  but  his  digestion  was  good.  His  bowels  had 
always  been  regular.  He  had  lately  come  from  a malarial  region,  where  he  had  lived  in 
a rather  damp  dwelling  for  a year. 

On  May  6 he  vomited  twelve  or  thirteen  times.  The  vomiting  then  stopped,  but 
returned  later  from  time  to  time.  He  complained  of  pain  in  his  stomach,  had  no  fever,  and 
sometimes  appeared  to  feel  chilly.  His  bowels  were  constipated,  and  in  the  beginning  of 
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the  attack  his  pulse  was  slow.  He  had  been  subject  to  night-terrors  for  some  time  previous 
to  this  sickness.  I he  vomiting  had  lessened  by  May  27,  and  the  report  of  my  examination 
on  that  date  is  as  follows  : 

Pulse  GO,  rhythmical ; respirations  regular ; temperature  normal ; has  had  earache 
lately  ; no  discharge  from  the  ear  since  he  was  an  infant ; the  examination  of  the  ear  was 
negative ; yesterday  morning  he  had  a general  clonic  convulsion  lasting  for  some  time  ; his 
tongue  is  slightly  coated ; he  lies  in  an  apathetic  state,  though  perfectly  conscious ; he  is 
losing  in  weight  and  strength  and  has  lost  his  appetite;  urine  normal.  Nothing  abnormal 
is  found  on  examination  of  the  thorax  or  abdomen.  (The  examination  of  the  eyes,  June  15, 
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Chronic  acquired  internal  hydrocephalus. 


by  Professor  O.  F.  Wadsworth,  showed  that  there  was  much  swelling  of  the  optic  nerve, 
increased  prominence  of  the  retinal  vessels,  hemorrhages,  and  neuritis.)  The  child  seems 
much  brighter,  and  plays  about.  His  intelligence  is  perfectly  good ; he  has  had  no  more 
convulsions  and  no  paralysis,  and  seems  perfectly  well,  except  that  his  pupils  are  dilated 
and  he  is  totally  blind.  The  accompanying  chart  (Chart  24)  records  his  temperature  and 
pulse  from  May  27  to  June  9. 

This  child  came  to  see  me  in  May,  1893,  when  he  was  twelve  years  old.  He  had  been 
and  was  at  that  time  perfectly  well.  He  was  a bright,  well-developed,  healthy  boy,  twelve 
years  old.  His  pupils  reacted,  but  he  had  never  recovered  his  sight.  He  weighed  19.8 
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kilogrammes  (90  pounds).  His  bowels  were  regular;  his  appetite  was  good.  His  knee- 
jerks  were  not  increased.  His  head  measured  49  cm.  (19J  inches). 

I shall  now  call  your  attention  to  this  little  girl  (Case  292),  ten  years  old,  who  has  been 
in  the  hospital  for  about  two  months.  Her  family  history  is  negative,  with  the  exception 
that  two  maternal  aunts  died  of  phthisis.  The  child  has  never  had  any  disease  except 
bronchitis,  measles,  and  varicella.  Her  present  trouble  began  one  and  a half  years  ago  with 
at  first  attacks  of  loss  of  consciousness  without  convulsions,  lasting  half  an  hour,  after  which 
she  would  fall  asleep  for  some  time.  Eighteen  months  ago  these  attacks  began  to  be  accom- 
panied by  convulsions,  which  usually  came  about  once  a month,  the  intervals  sometimes 
being  three  or  four  months.  The  duration  of  the  convulsions  and  the  following  sleep  were 
about  the  same  as  in  the  earlier  attacks.  These  convulsions  have  now  not  occurred  for  six 
months,  with  the  exception  of  one  slight  attack  five  weeks  ago,  when  the  right  eye  twitched 
and  there  was  a momentary  loss  of  consciousness.  The  convulsions  began  with  twitching 
in  the  right  eye,  followed  by  twitching  of  the  right  hand.  The  rest  of  the  body  was  not 
affected.  The  attacks  were  ushered  in  by  intense  headache,  sudden  vomiting,  fever,  flushed 
face,  and  retraction  of  the  head.  The  headaches,  which  began  about  one  year  ago,  were 
extremely  severe  and  caused  her  to  scream  with  pain.  They  were  felt  all  over  the  head, 
but  especially  in  the  region  of  the  occiput ; they  would  last  an  hour  or  more,  until  she 
vomited  and  then  fell  asleep.  They  came  about  every  day,  but  were  not  always  accom- 
panied by  vomiting.  The  headaches  ceased  altogether  for  a time,  but  she  has  had  two  or 
three  in  the  past  five  weeks.  She  has  lately  complained  of  dimness  of  vision.  Six  weeks 
ago  she  had  pains  in  her  right  hand  between  the  fore  and  middle  fingers  and  began  to 
lose  the  use  of  her  hand.  Physical  examination  reveals,  as  you  see,  nothing  definite.  She 
is  more  awkward  in  using  her  right  hand  than  her  left,  but  all  motions,  you  will  perceive, 
are  possible  and  strong.  Her  right  foot  seems  to  drag  a little  and  is  a little  weak  after  run- 
ning, but  these  symptoms  are  not  especially  marked.  The  sensation  of  the  hand  is  normal ; 
the  knee-jerk  is  somewhat  increased.  For  the  past  six  weeks  she  has  shown  evidence 
of  facial  paralysis.  Her  pupils  at  times  have  been  widely  dilated.  Dr.  Dixon  reports  an 
atrophy  of  both  disks,  with  slight  myopia. 

Case  293. 


I. 


Acquired  internal  hydrocephalus.  Protrusion  of  eyes. 


She  has  been  sleeping  poorly,  and  has  had  a fair  appetite ; the  temperature  has  been 
about  37.7°  to  38.3°  C.  (100°  to  101°  F.) ; the  pulse  96  and  regular;  the  respirations  24 
and  regular.  She  was  treated  with  a good  general  diet  and  0.30  gramme  (5  grains)  of 
bromide  of  potassium  three  times  a day.  The  bromide  was  omitted  one  month  ago.  Lately 
she  has  seemed  to  be  much  better,  and,  as  you  see,  she  is  now  looking  very  well. 

This  little  boy  (Case  293,  I.)  is  two  and  a half  years  old. 
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He  is  said  to  have  been  well  and  strong  at  birth,  and  never  to  have  been  sick  until  two 
months  ago,  when  he  woke  up  screaming  in  the  night,  and  this  was  followed  by  convulsions. 
For  two  weeks  he  did  not  recognize  any  one,  cried  out  at  times,  and  micturition  and  defeca- 
tion took  place  unconsciously.  In  the  early  days  of  the  attack  he  lay  immovable.  After 
consciousness  returned  he  improved  for  live  or  six  weeks,  and  no  other  especial  abnormal  con- 
dition developed.  Two  weeks  ago  he  was  attacked  with  convulsions,  occurring  at  intervals 
of  from  thirty-six  to  forty-eight  hours  and  lasting  from  one  to  one  and  a half  hours.  These 
attacks  were  ushered  in  by  crying,  which  was  followed  by  loss  of  consciousness,  opisthotonos, 
kicking,  and  finally  clonic  convulsions.  His  mother  states  that  during  the  early  weeks  of 
the  disease  he  shrieked  at  times  continuously  and  evidently  suffered  the  most  acute  pain, 
apparently  in  the  head. 


Case  293. 

II. 


Acquired  internal  hydrocephalus.  Kemig’s  symptom.  Male,  2 y2  years  old. 

On  examining  the  child,  you  see  that  he  is  well  developed  and  nourished.  The  an- 
terior fontanelle  is  still  open.  The  fronto-parietal  suture  on  the  right  side  of  the  head  is 
quite  distended.  His  forehead  is  rather  bulging.  His  eyes  are  somewhat  prominent,  and 
rather  depressed  in  the  orbits.  The  pupils  are  dilated.  The  head  measures  47.3  cm.  (18f 
inches)  in  circumference,  33.2  cm.  (13£  inches)  from  glabella  to  inion,  27.2  cm.  (lOf  inches) 
from  ear  to  ear.  The  circumference  of  the  chest  is  49.7  cm.  (19£  inches).  There  is  a 
slight  hemiplegia  and  paresis  of  the  right  arm  and  leg,  but  objects  can  be  grasped  with  the 
right  hand.  He  cannot  walk.  There  are  no  enlarged  glands.  Nothing  abnormal  is  found 
on  examination  of  the  heart,  lungs,  or  spleen.  The  knee-jerks  are  increased,  the  right  one 
more  than  the  left.  There  is  no  ankle-clonus.  The  teeth  are  in  good  condition. 

On  placing  the  child  on  the  edge  of  a table  (Case  293,  II.),  you  will  see  that  both  the 

legs  become  stiffened  (Kcrnig’s  symptom). 

The  child  seems  to  be  fairly  bright  and  to  be  improving  every  day.  He  is  much  less 
fretful  than  formerly.  An  examination  of  the  eyes  by  Dr.  Jack  shows  a beginning  atrophy 
of  the  optic  nerves,  with  retinal  hemorrhages  of  the  left  eye. 
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The  child’s  temperature  has  varied  usually  from  37.7°  to  38.3°  C.  (100°  to  101°  F.). 

The  cjssir  o7th" « »«■*  Tte  *-7  ™ 

-n  r°-  - 

waWns  ' The  ^rotruaioa  of  the  eyes  would  indicate  intra-cranial  pressure,  and  the  paralysis 
some  inira-criinhil  lesion,  possibly  of  mechanical  origin.  What  the  nature  of  the  original 
attack  was  cannot  now  he  determined,  but  it  was  evidently  of  an  acute  inflammatory  type, 
and  it  seems  as  though  it  must  have  been  connected  with  an  inflammatory  condition  prob- 
ably affecting  the  ventricles.  Following  this  inflammatory  condition,  the  symptoms  indi- 
cate an  intra- ventricular  effusion,  and  I think  we  can  therefore  assume  that,  whatever  the 
original  cause  of  the  disease  was,  the  child  may  now  be  said  to  have  chronic  acquired 

internal  hydrocephalus.  , . , , , , . 

(Subsequent  history.)  During  the  following  year  the  child  improved  slowly  but 

markedly.  He  became  less  fretful ; he  learned  to  talk  better,  and  finally  to  walk.  His 


CHART  25. 


temperature  became  normal,  and  when  last  seen,  at  the  age  of  three  and  a half  years,  he 
seemed  to  be  perfectly  well,  the  paralysis  of  the  arm  and  hand  having  almost  disappeared. 

Here  is  the  temperature  chart  (Chart  25),  showing  the  course  of  the  temperature  for 
twenty-one  days  in  the  third  month  following  the  original  attack. 


648 


PEDIATRICS. 


LECTURE  XXXI. 

BRAIN.*— (Concluded.) 

Cerebral  Abscess.— Cerebral  Paralysis.—  Athetosis— Intra-Cranial  Tumors. 

— Intra-Cranial  Syphilis. — Idiocy.— Mirror  Writing. 

CEREBRAL  ABSCESS. — Cerebral  abscess  is  a localized  purulent 
encephalitis.  It  is  probably  always  secondary  to  suppurative  disease  else- 
where. It  may  arise  from  a suppurative  condition  of  the  scalp,  but  its  most 
common  source  is  some  purulent  disease  of  the  ear  or  its  surroundings.  It 
is  also  found  as  a sequel  to  traumatism  of  various  kinds  resulting  in  suppu- 
ration and  in  general  pyaemia,  and  it  may  follow  direct  traumatic  injury 
to  the  brain.  Cerebral  abscess  is  usually  single,  except  when  it  is  produced 
by  pyaemia.  A lthough  the  abscess  may  occur  in  any  part  of  the  brain,  a 
very  common  locality  is  in  the  cerebellum. 

Symptoms. — A cerebral  abscess  may  exist  for  a considerable  time  with- 
out producing  any  symptoms  which  can  be  recognized  during  life.  In  cases 
where  suppurative  disease  of  the  ear  exists,  a cerebral  abscess  may  be 
suspected  where,  in  addition  to  the  temperature,  which  would  naturally  be 
raised  from  this  process,  the  child’s  general  condition  becomes  worse  without 
any  apparent  cause,  and  where  indefinite  symptoms,  such  as  mental  dulness 
and  irritability,  arise.  The  temperature  may  also  suggest  the  presence  of 
imprisoned  pus,  and  the  probability  of  cerebral  disease,  in  cases  where  the 
pus  cannot  be  found  elsewhere.  Cerebral  abscess  may,  however,  exist  for  a 
considerable  period  without  rise  of  temperature,  and  even  with  a subnormal 
temperature.  It  is  apt  to  be  slow  in  its  progress  and  to  cause  general  con- 
stitutional rather  than  local  symptoms.  Local  symptoms  produced  by  the 
presence  of  cerebral  abscess  are  rare.  When  present,  however,  they  are 
represented  by  headache,  vertigo,  mental  dulness,  vomiting,  and  convulsions, 
and  are  followed  later  by  coma.  When  the  abscess  bursts  into  the  ven- 
tricles, symptoms  of  sudden  collapse  appear,  and  death  rapidly  follows. 
Tremor  and  convulsions  may  occur  in  cases  of  cerebral  abscess,  but  neither 
of  them  should  be  considered  as  in  any  way  symptomatic  of  this  condition. 

Prognosis. — The  prognosis  is  very  unfavorable  unless  the  disease  can 
be  reached  surgically. 

Treatment. — The  treatment  should  be  operative  if  the  abscess  can  be 
localized. 

CEREBRAL  PARALYSIS.— In  using  the  term  cerebral  paralysis 
it  must  be  understood  that  it  is  not  intended  to  describe  every  disease  of 
intra-cranial  origin  from  which  a paralysis  may  result.  We  may  have  a 
resulting  paralysis  from  many  intra-cranial  lesions,  such  as  hydrocephalus, 
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cerebral  abscess,  cerebral  tumors,  and  other  causes.  The  class  of  cases 
which  I am  about  to  describe  under  cerebral  paralysis  occurs  usually  m 
children  under  three  or  four  years  of  age.  In  a certain  proportion  of  these 
cases  hemorrhage,  embolism,  and  thrombosis  are  the  causes  of  the  acute 
symptoms.  Most  of  the  autopsies  which  have  been  made  have  shown 
sclerosis,  atrophy,  or  porencephalia,  which  are  probably  secondary  rather 
than  primary.  In  these  latter  cases  the  original  primary  cause  is  not 
known.  Cerebral  paralysis  results  in  a spastic  paralysis  involving  one 
or  more  extremities,  and  may  be  in  its  distribution  monoplegie,  hemi- 
plegic, paraplegic,  or  diplegic. 

Etiology  and  Pathology. — I shall  first  speak  of  the  three  known 
primary  causes  which  I have  just  mentioned, — namely,  (1)  hemorrhage  (rup- 
ture of  one  or  more  blood-vesssls),  (2)  embolism  (a  foreign  body  brought  to 
the  brain  from  some  distant  part  of  the  circulatory  apparatus),  and  (3) 
thrombosis  (an  occlusion  of  one  or  more  of  the  cerebral  blood-vessels  by  a 
local  coagulation  of  the  blood). 

Fig.  95. 


Br.,  Brain.  Hem.,  Hemorrhage.  Ar.,  Arachnoid. 

Of  these  three  known  primary  causes  hemorrhage  is  the  most  common. 
This  hemorrhage  is  more  apt  to  be  meningeal  than  cerebral.  It  is  for  this 
anatomical  reason  that  these  cases  of  hemorrhage  in  infants  are  less  liable  to 
prove  fatal  than  those  which  occur  in  adults.  I have  already  described  to 
you  a case  (Case  186,  page  449)  of  presumably  meningeal  hemorrhage  in 
an  infant  three  days  old.  This  case  illustrated  the  possibility  of  recovery  in 
even  severe  cases  of  intra-cranial  hemorrhage. 

Through  the  kindness  of  Professor  North  r up  I am  enabled  to  show  you 
this  specimen  (Fig.  95)  of  a case  of  meningeal  hemorrhage  in  an  infant 
born  prematurely  at  the  eightli  month. 
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Ihe  mother  had  puerperal  convulsions,  and  the  delivery  was  by  for- 
ceps. Tou  see  that  the  hemorrhage  is  in  the  locality  where  it  is  usually 
found  in  such  cases,  the  subarachnoid  space  (vide  Diagram  8,  page  594). 
Intra-cranial  hemorrhage  in  the  infant  and  the  young  child  may  arise  from 
various  causes,  such  as  increase  of  the  intra-cranial  pressure  from  various 
diseases,  which  produce  stasis  of  the  blood-current,  or  from  traumata,  whether 
from  pressure  or  from  direct  injury  to  the  skull  and  the  brain.  In  addition 
to  these  causes,  certain  changes  in  the  blood-vessels  themselves,  represent- 
ing an  atheromatous  condition,  are  supposed  to  give  rise  to  intra-cranial 
hemorrhage.  Certain  forms  of  degeneration  may  cause  such  a disorganiza- 
tion of  the  walls  of  the  cerebral  blood-vessels  as  to  result  in  hemorrhage. 
In  this  latter  class  syphilis  is  a factor  which  must  be  considered,  as  must  also, 
according  to  Sachs,  general  tuberculosis,  meningitis,  and  cerebral  tumors. 

Next  to  hemorrhage,  embolism  is  the  most  common  cause  of  this  class 
of  cerebral  paralysis.  So  few  cases,  however,  have  thus  far  been  satisfac- 
torily investigated  by  post-mortem  examinations  that  I shall  not  dwell  upon 
this  condition,  nor  upon  the  still  more  rare  resulting  pathological  lesion, 
thrombosis,  except  to  explain  that  the  emboli  and  thrombi  act  by  cutting 
off  the  blood-supply  of  a certain  portion  of  the  brain,  thus  producing  the 
disintegration  of  the  cerebral  tissue  and  the  resulting  paralysis. 

As  I have  used  the  terms  sclerosis  and  porencephalia,  it  may  be  well  to 
define  them. 

Sclerosis  consists  of  a shrinking  and  hardening  of  the  cerebral  tissues 
usually  more  or  less  strictly  localized. 

Porencephalia  denotes  a pathological  hollow  or  depression  in  the  brain 
running  from  the  cortex  towards  the  centre  and  usually  communicating  with 
a lateral  ventricle. 

The  general  pathological  conditions  to  be  remembered  in  cerebral  paral- 
ysis, no  matter  what  the  original  lesion,  as  has  been  so  clearly  summarized 
by  Lovett  in  his  paper  on  “ Cerebral  Paralysis  in  Children,”  are,  first , a 
lesion  of  the  brain  involving,  as  a rule,  some  portion  of  the  motor  tract ; 
and,  second,  atrophy  and  retarded  development  of  the  brain,  with  a descend- 
ing degeneration  of  the  lateral  columns  of  the  cord  and  pyramidal  tracts. 
Finally,  there  is  a possibility  that  the  cause  may  be  a defective  development 
of  the  nervous  centres. 

Cerebral  paralysis  may  occur  in  connection  with  a number  of  diseases, 
such  as  the  acute  exanthemata,  pertussis,  diphtheria,  parotiditis,  typhoid 
fever,  and  after  continued  convulsions.  Difficult  parturition,  with  or  with- 
out the  use  of  forceps,  seems  to  be  responsible  for  a certain  number  of  the 
spastic  cases,  both  paraplegic  and  hemiplegic. 

Symptoms. — Having  made  this  preliminary  explanation  of  the  kind 
and  extent  of  the  knowledge  which  I am  endeavoring  to  convey  to  you 
concerning  the  cerebral  paralyses  of  infants  and  young  children,  I can  now 
state  the  important  general  features  of  the  disease  which  I should  like  to 
have  you  remember. 
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If  the  lesion  has  been  of  intra-uterine  origin,  we  may  get  only  the  later 

■f  Mtins  0f  this  lesion,  just  as  we  do  in  congenital  syphilis.  In  i v 
Znt If  the  lesion  has  occurred  at  the  time  of  delivery,  the  primary 
sTmptoms  are  often  masked,  and  the  resulting  symptoms  of  the  more 

advanced  pathological  condition  are  noticed  later.  # 

Where1  the  disease  develops  in  extra-uterine  life  it  is  usually  acute  in 
ite  character  and  is  marked  by  more  or  less  fever,  convulsions,  and  stupor. 
These  early  symptoms  are  merely  those  of  a general  nervous  explosion  fol- 
lowing an  irritation  of  the  nervous  motor  centres.  They  may  be  the  is 
manifestations  of  a disease  of  any  kind,  or  they  may  occur  in  the  course  of 
one  of  the  diseases  of  which  I have  spoken  under  etiology.  I f they  happen 
to  occur  at  night  and  are  of  short  duration,  they  may  be  entirely  overlooked, 
and  the  later  symptoms  of  a cerebral  lesion  may  be  the  first  ones  to  mani- 
fest themselves.  The  child  may  die  from  the  severity  of  these  initial  lesions 
before  the  later  symptoms  of  paralysis  have  developed  by  which  we  can 
diagnosticate  the  disease.  Screaming,  vomiting,  and  delirium  may  at  times 
usher  in  the  attack.  In  the  midst  of  or  closely  following  these  primary 
symptoms  come  the  pronounced  indications  of  a central  nervous  lesion, 
represented  by  hemiplegia  (paralysis  of  an  arm  and  a leg  on  the  same  side), 
paraplegia  (paralysis  of  both  legs),  or  diplegia  (paralysis  of  both  aims  and 
both  legs),  cases  of  hemiplegia  being  the  most  common.  In  rare  cases  we 

find  only  one  extremity  affected  (monoplegia). 

In  addition  to  the  paralysis  of  the  limbs,  facial  paralysis  may  occui  eithei 
in  hemiplegia  or  in  diplegia,  and,  as  a rule,  spares  the  upper  part  of  the 
face,  so  that  the  eyes  can  be  closed  and  the  brows  raised,  thus  showing  that 
it  is  not  a peripheral  facial  paralysis.  This  form  of  facial  paralysis  often 
disappears  early. 

On  examining  the  paralyzed  limb  we  find  a resistance  to  motion,  the 
deep  reflexes  are  exaggerated,  and  in  most  cases  there  is  a feeling  of  rigidity 
on  the  paralyzed  side.  A few  cases  of  flaccid  paralysis  have  been  reported. 
Sensation,  as  a rule,  is  not  affected.  When  the  child  has  come  out  of  its 
stupor  and  the  convulsions  have  ceased,  it  may  be  found  to  be  aphasic.  The 
intelligence  is  usually  impaired,  but  this,  of  course,  depends  upon  the  loca- 
tion and  extent  of  the  lesion  and  the  period  when  it  occurred. 

The  intra-uterine  and  early  infantile  cases  show  the  greatest  mental  dis- 
turbance. These  children  are  apt  to  be  very  irritable,  and,  where  the  lesion 
is  cortical,  epileptiform  convulsions  are  quite  common.  The  electrical  re- 
action of  the  muscles  is  normal.  In  the  more  advanced  stages  of  cerebral 
paralysis  additional  symptoms  begin  to  appear.  The  child  learns  to  walk 
late,  or,  if  it  has  already  walked,  the  gait  becomes  peculiar.  Rigidity  fol- 
lowed by  contracture  of  the  flexor  and  adductor  muscles  may  occur.  lu 
certain  cases  the  spastic  condition  is  so  pronounced  that  the  patellar  tendon 
reflex  and  the  ankle-clonus  cannot  be  obtained.  When  walking  is  attempted, 
the  patient  is  apt  to  stand  on  the  toes,  the  knees  knock  together,  and  the 
spastic  rigidity  of  the  muscles  produces  what  is  called  the  spastic  gait, 
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represented  in  its  exaggerated  form  by  the  cross-legged  progression,  which 

1,11 8“ly  'f  the  r‘Sldity  <>f  adductors  of  tire  thigh,  and  illustra- 

ti°ns  ot  whlch  1 shall  presently  show  and  explain  to  you. 

The  term  spastic  gait  is  applied  to  the  peculiar  way  in  which  these  chil- 
dren walk.  In  the  more  severe  cases,  when  the  child  is  placed  upon  his  feet 
the  contraction  of.  the  flexor  muscles  is  excited  to  such  a degree  that  he  is 
unable  to  touch  his  heels  to  the  ground,  and  stands  on  the  ball  of  the  foot 
and  the  toes,  with  his  knees  bent.  This  results  in  a clinging  labored  walk,  in 
v uoh  the  child’s  toes  scrape  along  the  ground  and  the  feet  tend  to  knock 
against  each  other  on  account  of  the  contraction  of  the  adductor  muscles. 

In  the  milder  cases  the  same  manner  of  progression  occurs,  but  is  more 
sudden  and  jerky,  and  the  foot  can  be  raised  from  the  ground.  Much  un- 
steadiness thus  results  in  these  cases. 

The  affected  limbs  are  apt  to  show  some  disturbance  of  their  circulation, 
and  some  coldness.  There  are  more  or  less  atrophy  and  shortening  of  the 
bone,  but  to  a less  degree  than  in  cases  of  poliomyelitis  anterior.  In  a 
certain  number  of  cases  involuntary  incoordinate  movements  are  excited  in 
the.  paralyzed  limbs  on  voluntary  effort  (hemiataxia,  Osier),  and  are  usually 
designated  as  post-hemiplegic  chorea.  There  may  also  be  continuous  move- 
ments (athetosis)  of  either  a partial  or  a general  variety.  The  sphincters 
are  not  affected,  whether  the  case  is  one  of  hemiplegia  or  of  paraplegia.  The 
epileptiform  convulsions  which  I have  already  referred  to  may  appear  quite 
early  in  cases  of  cerebral  paralysis,  but  may  also  be  delayed  for  a number 
of  yeaxs,  so  that  the  possibility  of  these  children  becoming  epileptic  must 
always  be  considered. 


Diagnosis. — The  general  diagnosis  of  cerebral  paralysis  without  regard 
to  the  special  cause  is  of  great  practical  importance  to  the  practising  physi- 
cian, and  should  be  thoroughly  mastered  before  he  attempts  to  diagnosti- 
cate the  exact  nervous  lesion  or  to  locate  it  with  the  precision  of  the  skilled 
neurologist. 

The  diagnosis  in  a marked  case  of  the  disease  is  not  difficult,  but  the 
determination  of  the  exact  lesion  is  often  impossible  after  the  period  of  onset 
has  passed  and  we  are  left  with  a resulting  paralysis.  If  facial  paralysis  is 
present,  we  can,  as  a rule,  say  that  the  lesion  is  in  the  brain ; but  this  rule 
does  not  always  hold  good,  as  there  have  been  very  rare  cases  where  this 
paralysis  was  present  when  the  lesion  was  in  the  cord. 

The  symptoms  on  which  we  chiefly  rely  in  making  our  diagnosis  of  cere- 
bral paralysis  are  (1)  the  distribution  of  the  paralysis,  hemiplegic  usually  or 
paraplegic ; (2)  increased  tendon  reflex  ; (3)  wasting  comparatively  slight ; 
(4)  normal  electrical  reaction ; and  (5)  mental  impairment. 

The  principal  disease  from  which  cerebral  paralysis  is  to  be  distinguished 
is  poliomyelitis  anterior,  and  I shall  in  a later  lecture  when  speaking  of  that 
disease  explain  to  you  the  symptoms  by  which  we  cau  make  a differential 
diagnosis  between  the  two  diseases  by  means  of  a table  (Table  104,  page 
679).  For  the  purpose  of  clearness,  however,  I will  also  state  here  that,  in 
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contradistinction  to  the  chief  diagnostic  symptoms  of  cerebral  paralysis 
which  I have  just  given  you,  you  will  find  in  poliomyelitis  anterior  (1)  that 
the  distribution  of  the  paralysis  is  usually  monoplegic ; (2)  that  there  is  an 
absence  of  tendon  reflex ; (3)  that  there  is  an  absence  of  rigidity  in  the  early 
stages ; (4)  that  there  is  rapid  and  marked  wasting  of  the  affected  limbs ; 
(5)  that  the  reaction  of  degeneration  is  present ; and  (6)  that  there  is  no 
mental  impairment. 

In  certain  cases  also  a difficulty  may  arise  in  correctly  understanding  the 
relationship  between  cerebral  paralysis  and  idiocy.  The  cerebral  lesion  is  in 
many  cases  probably  the  same,  but,  according  to  its  extent  and  location,  we 
may  have  either  (1)  a cerebral  paralysis  alone;  or  (2)  a cerebral  paralysis 
accompanied  by  mental  impairment  or  idiocy ; or  (3)  idiocy  without  cerebral 
paralysis.  There  is  a certain  class  of  low-grade  idiots  in  which  some 
impairment  of  motion  exists,  apparently  due  to  a mental  inability  to  coordi- 
nate the  muscles  of  the  limbs  properly.  This  may  sometimes  be  accom- 
panied by  a diminution  of  sensation,  which  seems  to  be  due  to  a want  of 
perception  in  the  higher  nervous  centres  rather  than  to  any  actual  lesion  of 
the  sensory  tract.  When  the  idiot’s  attention  can  be  kept  centred  on  the 
limb,  the  actual  sensation  does  not  seem  to  be  much  impaired.  The  differen- 
tial diagnosis  of  this  condition  occurring  in  idiots  from  cerebral  paralysis  is 
easily  made,  for  it  exists  in  those  cases  only  of  the  former  where  the  mental 
development  is  much  impaired,  and  it  is  not,  as  a rule,  accompanied  by  true 
paralysis,  as  there  is  no  weakness,  but  simply  incoordination ; in  these  cases 
also  the  tendon  reflexes  are,  as  a rule,  not  increased. 

Cerebral  paralysis  can  be  diagnosticated  from  the  paralysis  which  occurs 
in  connection  with  caries  of  the  spine,  principally  by  the  presence  of  cere- 
bral symptoms  in  one  case  and  the  prominence  of  the  spinal  vertebrae  and 
the  rigidity  of  the  spine  in  the  other. 

I should  also  mention  here  that  the  rare  cases  of  syringomyelia  may 
be  mistaken  for  cerebral  paralysis.  The  points  of  differential  diagnosis  in 
these  cases  are  that  in  syringomyelia,  although  the  weakness  of  the  limbs 
may  be  so  extensive  as  closely  to  simulate  paralysis,  yet  the  diminution  of 
thermic  sensation,  which  I shall  presently  speak  of  when  describing  the 
disease  to  you  (page  690),  easily  distinguishes  it  from  the  normal  sensa- 
tion which  is  present  in  cerebral  paralysis  in  cases  where  the  test  for  sen- 
sation can  be  employed.  The  disease,  however,  is  so  rare  in  children  that 
it  need  not  be  dwelt  upon. 

Prognosis. — The  question  which  immediately  arises  when  the  physician 
is  confronted  with  a case  of  paralysis  in  an  infant  or  a child  is,  What  will 
be  the  result  of  this  attack  ? not,  What  is  the  special  anatomical  lesion  which 
is  causing  it  ? Knowing,  as  I shall  presently  explain  to  you,  that  where  the 
lesion  is  of  spinal  origin  the  chances  for  recovery  are  fairly  good,  you  will 
at  once  appreciate  the  vast  difference  which  your  answer  may  make  to  those 
interested  in  the  child  when  you  state  that  the  disease  is  in  the  cord  and 
that  recovery  is  probable  up  to  a certain  point  without  mental  impairment, 
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lathei  than  that  the  brain  is  involved  and  possibly  mental  as  well  as  physi- 
cal incapacity  tor  life  may  result.  The  prognosis  for  life  in  cerebral  paralysis 
is  soon  determined  in  the  early  days  of  the  attack,  and  of  course  depends  on 
the  location  and  extent  of  the  cerebral  lesion.  Entire  recovery  is  rare.  The 
leg,  as  a rule,  recovers  more  rapidly  and  to  a greater  extent  than  the  arm, 
which  seldom  regains  its  entire  usefulness.  The  spastic  rigidity  usually 
goes  on  to  decided  contracture.  In  some  cases  no  mental  change  is  apparent ; 
in  others  the  mental  development  is  merely  retarded,  and  the  child  learns  to 
talk  some  years  later  than  is  normal.  In  a large  number  of  cases,  however, 
the  mind  is  much  enfeebled.  The  occurrence  of  epilepsy  as  a result  of 
cerebral  paralysis  is  so  common  that  it  should  be  especially  mentioned  in 
this  connection,  as  it  makes  the  prognosis  much  more  serious  both  as  to  the 
degree  to  which  the  mental  impairment  may  attain  and  as  to  the  life  of  the 
patient. 

Except  in  very  rare  cases,  the  children  can  be  taught  eventually  to  walk. 

Treatment. — The  treatment  of  cerebral  paralysis  must  necessarily  be 
unsatisfactory.  It  is  to  be  directed  to  keeping  the  paralyzed  limbs  in  as 
good  a condition  as  possible  and  thus  avoiding  contractures  of  high  grade. 
This  can  be  accomplished  in  a measure  by  patient  and  continued  massage 
and  manipulation,  chiefly  in  the  direction  of  stretching  the  flexor  muscles 
and  cultivating  the  use  of  the  extensors.  The  faradic  current  used  three  or 
four  times  a week  for  five  or  ten  minutes  is  a useful  adjuvant,  and,  if  neces- 
sary, surgical  interference  to  relieve  undue  tension  of  the  flexor  tendons  is 
indicated. 

The  mental  training  of  these  cases  is  exceedingly  important,  and  should 
be  attended  to  carefully.  In  this  connection  it  is  well  to  remember  that  the 
division  of  the  contracted  tendons  in  some  way  seems  to  improve  the  mental 
condition.  Trephining  the  skull  over  the  supposed  seat  of  the  lesion  does 
not,  with  our  present  knowledge  of  the  usual  nature  of  these  lesions,  pre- 
sent a particularly  encouraging  outlook.  The  few  cases  which  have  been 
operated  upon  have  not  been  benefited. 

It  should  be  thoroughly  understood  that  surgical  operations  to  relieve  the 
contractures  do  not  influence  favorably  any  pre-existing  paralysis  or  incoor- 
dination,  but  that  it  often  puts  the  limbs  in  a condition  in  which  massage 
and  electricity  can  be  applied  to  greater  advantage.  The  indications  for  the 
division  of  the  tendons  of  the  contracted  muscles  exist  when  the  contrac- 
ture is  so  firm  that  thorough  treatment  by  massage  and  electricity  produces 
no  essential  relief.  Cutting  the  tendons  in  cases  of  low  grades  of  idiocy  lias 
usually  been  considered  contra-indicated,  but  this  opinion  is  not  shared  by 
all  observers,  as  in  a certain  number  of  cases  at  the  Boston  Childiens 
Hospital  decided  benefit  has  been  found  to  result. 

I have  thus  endeavored  to  give  you  a precise  and  practical  idea  of  a veiy 
complicated  subject.  In  order  to  do  this  I have  used  as  few  names  as  pos- 
sible and  have  avoided  many  plausible  but  theoretical  explanations  of  noted 
writers.  As  an  instance  of  this,  I have  passed  over  Strumpelfs  brilliant 
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but  unproved  theory  of  polioencephalitis  as  one  of  the  causes  of  cerebral 
paralysis.  You  will,  however,  now  understand  how  inadequate  are  the 
various  names,  such  as  spastic  paralysis,  spastic  rigidity,  spastic  diplegia , 
Little’s  disease,  and  infantile  hemiplegia,  to  cover  the  broad  range  of  pathology 
and  symptoms  which  is  represented  by  the  class  of  cerebral  cases  which  1 
have  designated  under  the  general  term  cerebral  paralysis. 

I have  a number  of  cases  here  to  show  you  which  represent  this  condi- 
tion of  cerebral  paralysis  in  children. 


Tlie  first  case  is  a boy  (Case  294),  five  years  old.  Up  to  the  age  of  seven  months  he  is 
said  to  have  been  in  a normal  condition.  The  disease  which  was  followed  by  the  symptoms 
which  he  now  presents  occurred  when  he  was  seven  months  old.  At  this  time  he  was 
attacked  with  fever  and  a convulsion,  and  later  was  found  to  have  paralysis  of  the  right  arm 
and  both  legs. 

Case  294. 


Cerebral  paralysis.  Right  hemiplegia,  with  affection  of  opposite  leg.  Male,  5 years  old. 

On  examining  the  child  you  see  that  the  thumb  is  turned  in  on  the  palm  of  the  hand 
and  the  fingers  are  slightly  flexed  and  at  times  slightly  extended.  Both  legs  are  somewhat 
flexed  at  the  knees.  The  hamstring  tendons  are  tense  and  unyielding.  The  knee-jerks  are 
increased.  The  heels  are  raised  from  the  ground. 

This  child  is  a case  of  hemiplegia  with  affection  of  the  opposite  leg. 

In  mild  cases  of  this  kind  the  treatment  is  by  massage  and  electricity ; in  the  more 
severe  forms  apparatus  is  required.  In  a very  severe  form  like  this,  operative  interference 
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is  necessary  before  massage,  electricity,  or  apparatus  can  be  applied  with  advantage 
In  this  case  division  of  the  hamstring  tendons  and  of  the  Achilles  tendons  is  indicated. 
Operative  proceedings  in  cases  of  this  kind  must  he  recognized  as  only  rectifying  the  posi- 
tion and  preparing  the  limbs  tor  further  treatment  by  massage,  electricity,  and  apparatus. 

The  next  case  (Case  295)  is  a girl,  five  years  old. 

She  has  a good  family  history.  The  labor  was  easy,  and  was  not  instrumental.  She 
developed  well  and  was  healthy  until  she  was  ten  months  old,  when  it  was  noticed  that 
she  did  not  move  her  arms  as  she  ought  to,  that  she  did  not  use  her  left  arm  at  all,  and  that 
the  left  leg  was  not  used  as  well  as  the  right.  This  condition  has  persisted. 


Case  295. 


Cerebral  paralysis.  Diplegia.  The  left  extremities  affected  more  than  the  right.  Female,  5 years  old. 

On  examination  you  see  that  she  has  strabismus.  She  cannot  hold  her  head  up  straight. 
She  cannot  sit  up  alone  or  stand.  Her  head  is  small  and  narrow,  and  has  a long  antero- 
posterior diameter.  The  reflexes  are  increased.  The  power  of  her  left  arm  is  much  im- 
paired, and  there  is  some  contraction  of  the  fingers  and  elbow  of  a spastic  character.  She 
does  not  move  her  left  leg  well.  The  sensation  is  dulled  alike  in  both  legs.  Her  face  has 
an  idiotic  expression,  she  is  poorly  developed  mentally,  and  she  cannot  talk. 

She  shows  the  form  of  spastic  cerebral  paralysis  which  is  called  diplegia,  the  left 
extremities  being  more  affected  than  the  right.  The  face  is  not  involved  in  this  case. 

The  prognosis  of  a case  like  this  is  unfavorable  so  far  as  recovery  is  concerned,  on 
account  of  the  great  mental  impairment.  Operative  treatment  is,  however,  indicated,  as  at 
times  improvement  results  in  even  decidedly  idiotic  cases. 
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This  little  girl  (Case  296),  two  years  old,  was  born  after  a severe  instrumental  labor. 

She  has  always  from  birth  shown  weakness  of  the  arms  and  legs.  She  was  unable  to 
sit  up  until  she  was  a year  old,  and  she  has  never  stood  or  walked.  Her  intelligence  is 
apparently  normal.  You  see  that  the  cranium  is  normal  in  shape,  that  the  parietal  emi- 
nences are  somewhat  enlarged,  and  that  the  fontanelle  is  still  open.  There  is  no  disturb- 
ance of  the  facial  muscles.  The  right  leg  is  slightly  larger  than  the  left.  The  teeth  are 
in  excellent  condition.  The  upper  extremities  appear  alike,  but  she  cannot  loosen  her 
fingers  after  grasping  an  object  with  her  right  hand.  The  epiphyses  of  the  wrist  are  much 
enlarged,  and  those  at  the  ankles  are  slightly  so.  There  is  no  definite  rosary.  The  back  is 

Case  296. 


Cerebral  paralysis.  Congenital  cerebral  diplegia  and  rhachitis.  Female,  2 years  old. 

somewhat  rigid.  There  is  no  marked  deformity.  There  is  a tendency  to  rigidity  in  both 
lower  extremities.  The  feet  are  inverted.  The  patellar  reflexes  are  increased.  Sensation 
is  normal.  She  can  use  her  hands  well,  except  as  above  described. 

She  represents  the  class  of  cerebral  paralysis  which  is  called  cerebral  diplegia.  You 
see  that  she  is  also  rhachitic. 

Here  is  a little  boy  (Case  297,  page  658),  four  years  old,  who  was  perfectly  well  at 
birth , but  who  when  he  was  six  months  old  had  a number  of  convulsive  attacks  without 
any  known  cause. 

When  he  was  two  years  old  he  had  an  attack  of  measles,  followed  by  varicella,  and 
later  by  pertussis.  He  has  never  been  able  to  sit  or  stand  alone.  He  is  fairly  developed 
and  nourished,  and  his  intelligence  is  normal.  He  has  marked  general  kyphosis  when 
supported  by  the  arms.  When  he  is  assisted  to  walk  he  also  shows  the  condition  of  cross- 
legged  progression.  The  arms  are  somewhat  stiff,  and  he  holds  the  forearms  slightly 
pronated.  The  triceps  reflex  is  somewhat  increased.  The  legs  are  usually  held  somewhat 
flexed  on  the  body,  and  the  knees  are  also  slightly  flexed,  with  the  feet  in  the  position  of 
slight  equinus.  The  knees  are  held  closely  together.  Rigidity  is  less  marked  in  the  right 
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log  than  in  the  left.  The  patellar  reflexes  are  much  increased,  and  ankle-clonus  is  present. 
Iheie  is  very  marked  rigidity  of  the  left  side,  so  that  the  reflexes  are  obtained  with 
difficulty. 

ihe  tieatment  in  such  cases  as  this,  where  there  is  no  mental  impairment,  should  be 
operative,  bection  of  the  adductors  of  the  thigh,  of  the  flexor  tendons  of  the  knee,  and  of 
the  Achilles  tendons  is  indicated. 

Ihis  next  boy  (Case  298),  five  and  one-half  years  old,  has  nothing  in  his  family  history 
that  bears  upon  the  disease  with  which  he  is  affected. 

Nothing  of  an  abnormal  nature  was  noticed  about  him  until  he  was  fifteen  months  old, 


Case  297. 


Case  298. 


Cerebral  paralysis.  Spastic  paraplegia.  Cross- 
legged  progression.  Male,  5%  years  old. 


Cerebral  paralysis.  Diplegia.  Cross-legged  progres- 
sion. Male,  4 years  old. 


when  it  was  found  that  he  could  not  walk.  He  had  more  or  less  mental  impairment,  nys- 
tagmus, stiffness  of  the  adductor  and  flexor  muscles,  and  paresis  of  the  extensors  of  the  lower 
extremities.  The  knee-jerks  are  much  increased,  and  there  is  slight  ankle-clonus.  He  walks 
in  the  characteristic  manner  called  cross-legged  progression. 

When  an  infant  he  evidently  had  some  cerebral  lesion,  and  he  represents  very  well 
what  I have  explained  to  you  as  spastic  paraplegia.  There  will  probably  never  be  any  im- 
provement in  his  physical  condition,  and  his  mental  state  will  always  be  unsatisfactory. 

This  boy  (Case  299),  six  years  old,  has  no  history  of  any  hereditary  disease. 

He  was  healthy  at  birth,  but  the  labor  was  a severe  one,  and  was  terminated  with  in- 
struments. He  developed  normally  during  the  first  two  years  of  his  life,  and  walked  when 
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he  was  eighteen  months  old.  He  is  stated  to  have  had  convulsions  in  his  third  year,  and 
these  convulsions  occurred  again  when  he  was  four  years  old.  They  were  followed  by  the 
paralysis  for  which  he  has  come  to  the  hospital  to  be  treated.  He  does  not  use  bisleft  hand 
well  ‘ and  the  grasp  of  the  left  hand  is  less  strong  than  that  of  the  right.  The  triceps 
reflex  is  exaggerated  on  both  sides.  The  left  foot  can  with  difficulty  be  flexed  dorsally. 
The  right  Iknee-j erk  is  normal,  the  left  is  increased.  He  has  flat-foot,  and  walks  with  his 
left  foot  rotated  in.  He  is  now  six  years  old,  and  is  otherwise  well  and  strong. 

This  is  a case  of  left  spastic  hemiplegia. 

The  treatment  in  this  case  is  by  massage  and  electricity.  Apparatus  does  not  seem  to 
be  indicated,  as  its  only  use  is  to  support  the  limbs  or  to  correct  deformity. 

This  boy  (Case  300)  is  four  years  old.  There  is  a history  of  phthisis  on  the  maternal 


side. 


Case  299. 


Cerebral  paralysis.  Left  spastic  hemiplegia, 
two  years’  duration.  Male,  6 years  old. 


Case  300. 


Cerebral  paralysis.  Spastic  paraplegia.  Male, 
4 years  old. 


His  mother  has  four  other,  healthy  children,  but  has  a history  of  three  miscarriages. 
This  child  was  born  prematurely,  and  the  delivery  was  instrumental.  He  has  always  been 
delicate,  and  had  an  attack  of  measles  one  year  ago.  He  did  not  attempt  to  walk  until 
he  was  three  years  old,  and  it  was  then  noticed  that  he  did  not  use  his  legs  well.  He  is 
mentally  normal.  His  arms  appear  to  be  normal.  When  placed  on  the  floor  he  gets  up  in 
a manner  like  that  which  is  shown  in  cases  of  pseudo-hypertrophic  muscular  paralysis. 
When  he  stands  his  knees  are  highly  flexed  and  adducted.  He  walks  on  his  toes,  with  a 
tendency  to  cross  the  knees.  This  tendency  can  be  only  partially  overcome.  There  is  no 
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apparent  atrophy  of  the  muscles.  The  knee-jerks  are  slightly  increased,  and  there  is  slight 
ankle- clonus.  The  skin  shows  some  disturbance  of  circulation. 

He  represents  the  class  of  cerebral  paralysis  which  has  been  designated  spastic  para- 
plegia, the  original  cerebral  lesion  having  affected  the  legs  only. 

If  this  child’s  condition  is  not  much  improved  by  passive  movements  of  the  limbs  and 
massage,  it  may  be  advisable  to  resort  to  operative  treatment  and  divide  the  tendons  of  the 
flexor  muscles. 


I happen  to  have  here  in  the  wards  a case  which  apparently  represents 
the  symptoms  of  traumatic  hemorrhage. 


This  little  girl  (Case  301)  is  four  years  and  nine  months  old.  She  was  brought  to  the 
hospital  February  28,  with  a history  of  having  fallen  from  the  roof  of  a three-story  building 
upon  a brick  sidewalk.  She  was  unconscious.  She  vomited  slightly,  and  she  was  found  to 
have  an  ecchymosis  on  the  left  side  of  her  head.  Her  pupils  were  equal  and  reacted  to 
light.  Her  respirations  were  rapid ; the  extremities  were  cold.  She  moved  all  her  limbs 
vigorously.  Some  clotted  blood  was  found  in  and  about  the  nostrils.  The  temperature  was 
36.3°  C.  (97.4°  F.) ; the  pulse  was  90,  and  the  respirations  were  26.  She  ground  her  teeth 
and  cried  out  in  the  night.  The  muscles  of  the  left  arm  and  leg  moved  actively. 

On  the  next  day  it  was  found  that  she  could  swallow  milk.  She  passed  her  urine 
involuntarily.  She  was  still  unconscious,  and  the  movements  of  the  left  arm  and  leg  con- 
tinued. 

On  the  following  day,  for  a short  time  the  right  pupil  was  larger  than  the  left,  and 
would  not  react  to  light.  Although  she  could  not  speak,  her  eyes  would  follow  the  finger ; 
the  eyes  also  had  a restless  movement.  An  enema  produced  a passage  of  a small  amount 
of  feces  and  a few  drops  of  blood.  The  respirations  were  very  deep,  and  the  face  was 
flushed. 

On  the  following  day  she  still  continued  to  move  her  left  arm  and  leg,  while  the  right 
arm  and  leg  remained  passive.  The  pulse  was  irregular  and  intermittent.  She  was 
reported  to  have  slept  more  than  at  any  time  since  the  accident.  She  was  still  unconscious, 
but  was  less  restless. 

On  the  next  day  the  pulse  was  irregular,  as  it  was  also  two  days  later.  The  pupils 
were  irregular,  and  she  opened  her  eyes  and  fixed  them  on  objects  at  times.  She  also 
rolled  her  eyes  and  yawned.  She  was  still  unconscious. 

Two  days  later  she  had  slight  opisthotonos,  and  there  were  spasmodic  movements  of 

the  left  arm  and  leg.  She  slept  a great  deal. 

On  the  following  day  she  appeared  brighter,  and  followed  objects  with  her  eyes.  Her 

pulse  was  irregular,  from  80  to  90. 

Two  days  later  she  seemed  brighter,  and  moved  the  left  arm  and  leg  less.  She  also 
made  voluntary  movements,  such  as  to  push  objects  away  from  her.  On  this  day  she 
gave  evidence  that  she  understood  what  was  said  to  her.  Three  days  later  she  seemed  to 


recognize  her  mother.  _ 

On  the  following  day  she  began  to  use  her  right  arm  very  slightly.  She  ate  a cracker, 

and  was  at  times  quite  conscious. 

The  next  day  she  appeared  more  intelligent,  and  on  the  day  after,  that  she  began  to 
speak  single  words.  It  was  found,  however,  that  she  could  move  her  right  arm  but  very 
slightly.  Since  this  time  she  has  always  been  perfectly  conscious,  endeavors  to  say  words, 

and  notices  the  children  in  the  wards,  as  well  as  her  playthings. 

To-day,— the  twenty-ninth  day  from  the  time  when  the  accident  occurred,— as  you  see, 

she  can  walk,  though  with  difficulty,  as  the  right  leg  is  very  unsteady. 

She  apparently  has  had  a lesion  on  the  left  side  of  the  brain,  represented  by  a hemor- 
rhage and  caused  by  traumatism.  A f flinf 

(Subsequent  history.)  One  week  later  she  was  discharged  from  the  hospital.  At  that 
time  she  could  use  the 'right  arm  fairly  well,  but  walked  with  some  difficulty  on  account 
of  the  weakness  of  the  right  leg.  Her  articulation  was  labored,  and  her  pupils  were 


unequal. 
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ATHETOSIS. Athetosis  is  a symptom,  and  not  a disease,  and  is  repre- 

sented by  continuous  incoordinate  arhytkmical  movements  of  the  extrem- 
ities, the  face,  and  the  body.  This  condition  may  be  acquired  or  congenital. 
The* acquired  form  may  follow  cases  of  hemiplegia  or  diplegia,  in  which  event 
it  affects  the  paralyzed  limbs.  Certain  cases  of  acquired  athetosis  occur 
without  any  accompanying  paralysis.  In  congenital  athetosis,  and  in  the 
acquired  form  without  paralysis,  the  symptoms  usually  begin  in  the  first 

year. 

Pathology. — The  pathological  condition  which  exists  in  cases  of  athe- 
tosis is  supposed  to  be  a chronic  cerebral  irritation  in  the  neighborhood 
of  the  basal  ganglia  and  in  the  internal  capsule.  The  condition  as  we 
see  it  clinically,  therefore,  is  wholly  a symptom  of  some  organic  lesion  of 
the  brain. 

Diagnosis. — The  diagnosis  of  acquired  athetosis  is  made  by  the  charac- 
ter of  the  movements.  These  are  continuous,  and  are  distinguished  from 
those  of  chorea  by  being  vermicular  and  less  spasmodic. 

The  diagnosis  in  cases  of  congenital  athetosis  is  not  difficult,  as  iu  no 
other  disease  does  an  infant  present  at  birth  these  peculiar  movements  and 
this  grotesque  form  of  flexion  and  extension  of  the  fingers  and  toes.  The 
disease  called  congenital  chorea,  in  vffiich  involuntary  arhythmical  move- 
ments exist,  is  distinguished  from  athetosis  by  the  character  of  the  move- 
ments, which  resemble  those  of  ordinary  chorea. 

Case  302. 


Congenital  athetosis.  Female,  2 years  old. 


Prognosis. — The  prognosis  of  athetosis  in  regard  to  recovery  is  un- 
favorable. So  far  as  the  general  health  is  concerned,  the  individual  may 
develop  fairly  well  and  may  live  for  years,  as  in  the  case  of  a man,  twenty- 
two  years  old,  reported  by  Bullard. 

Treatment. — There  is  no  known  treatment  which  has  proved  to  be  of 
benefit  in  children.  As  they  grow  older  the  training  of  the  affected  limbs 
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may  be  undertaken,  but,  as  a rule,  the  results  are  unsatisfactory.  Massage 
aud  electricity  have  proved  to  be  of  no  value. 

I have  here  a little  girl  (Case  302,  page  661)  who  represents  this  con- 
dition of  congenital  athetosis. 

She  is  two  years  old.  She  has  never  had  any  acute  disease.  She  was  born  after  a 
normal  labor,  and  has  received  no  subsequent  injury.  She  has  never  talked  nor  shown 
much  interest  in  her  surroundings,  nor  has  she  been  able  to  sit  up  or  hold  up  her  head  with- 
out support.  The  bowels  have  always  been  regular  and  the  appetite  good.  She  is  well 
developed,  and,  as  you  see,  well  nourished. 

The  disease  is  characterized  by  the  continual  incoordinate  arhythmical  movements  of 
the  head,  trunk,  and  extremities ; these  movements  are  often  quite  rapid.  There  is  con- 
stant flexion  and  extension  of  the  hands  and  fingers,  the  fingers  at  times  being  bent  back- 
ward and  assuming  most  grotesque  positions.  This  phenomenon  is  also  seen  in  the  toes. 
The  expression  of  the  face,  as  you  see,  is  not  that  of  ordinary  intelligence.  I find  that  I 
cannot  determine  the  reflexes,  on  account  of  the  resistance  of  the  child  to  examination. 
She  is  usually  ii-ritable,  but  occasionally  smiles  slightly  and  takes  some  slight  notice  of  those 
who  are  near  her. 

The  prognosis  in  this  case,  so  far  as  recovery  is  concerned,  is  bad.  There  seems  to  be 
no  especial  reason  why  she  should  not  live. 

INTRA-CRANIAL  TUMORS. — In  infancy  and  early  childhood  tumors 
of  many  varieties  may  occur  in  the  brain  and  its  meninges.  The  most 
common  form  of  intra-cranial  tumor  is  tubercular.  The  next  in  frequency 
are  gliomata,  sarcomata,  and  glio-sarcomata.  The  other  varieties,  such  as 
carcinoma,  lipoma,  myxoma,  and  teratoma,  are  very  rare;  and  syphilitic 
gummata,  which  are  so  frequent  in  adults,  are  exceedingly  rare  in  infancy 
and  early  childhood.  The  parasitic  cysts  in  the  brain  which  occur  quite 
frequently  in  individuals  in  other  parts  of  the  world,  especially  in  Germany, 
are  seldom  met  with  in  this  country. 

These  tumors  may  be  either  of  intra-  or  extra-uterine  origin.  Of  these 
the  tubercular  is  the  most  common. 

Pathology. — The  tubercular  tumors  of  the  brain  or  its  meninges  are, 
as  a rule,  secondary  to  a tubercular  growth  in  some  other  part  of  the  body, 
or  to  tubercular  disease  of  some  part  of  the  skull,  such  as  the  orbit  or  ear. 
These  tubercular  tumors  may  be  single  or  multiple,  the  latter  being  the  more 
common  variety.  They  may  be  found  in  any  part  of  the  brain  oi  its 
meninges,  and  occur  with  especial  frequency  in  the  cerebellum.  They  may 
vary  in  size  from  a small  collection  of  miliary  tubercle  to  much  laigei 
masses.  When  one  or  more  cheesy  masses  of  a tubercular  nature  are  found 
in  different  parts  of  the  brain,  the  condition  is  called  solitary  tubercle.  Die 
gliomata  grow  most  frequently  in  the  white  substance  of  the  brain,  but 
sometimes  develop  in  the  gray  matter.  According  to  Starr,  they  grow  less 
rapidly  than  sarcomata,  and  never  involve  the  membranes.  They  are 
usually  primary,  but  may  develop  as  secondary  to  glioma  of  the  retina 
(Starr).  The  sarcomata  are  both  of  the  round-celled  and  of  the  spindle- 
celled  variety.  Although  not  quite  so  frequently  found  as  the  gliomata,  they 
are  more  frequent  than  the  glio-sarcomata  or  myxomata.  They  are  usually 
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round  in  shape,  and  develop  both  in  the  nervous  tissue  and  in  the  cerebral 
membranes,  and  in  both  the  white  and  the  gray  matter  of  the  cerebrum  and 
cerebellum.  The  other  varieties  of  tumor  of  the  brain  are  so  rare  that  they 

need  not  be  considered  lieie.  . , , • , 

In  connection  with  intra-cranial  tumors,  I might  mention  that  intra- 
cranial aneurisms,  according  to  Starr,  are  rare  in  childhood  and  are  never 
very  large  They  increase  in  size  rather  more  rapidly  than  aneurisms  else- 
where, and  show  a tendency  to  rupture.  They  are  found  upon  the  larger 
arteries  of  the  base  of  the  brain  and  on  the  Sylvian  arteries.  The  patho- 
logical condition  of  the  brain  in  the  neighborhood  of  these  growths  is  such 
as  would  result  from  the  impediment  to  the  blood-current  in  the  small 
vessels,  or  from  compression  of  some  of  the  larger  arterial  trunks.  The 
condition  is  usually  one  of  anaemia.  The  anaemia  may  be  sufficient  to  im- 
pair the  nutrition  of  the  nervous  tissue.  As  a still  later  pathological  con- 
dition in  these  cases  produced  by  pressure,  areas  of  atrophy  of  the  bram 
may  occur. 

Symptoms. — The  symptoms  which  result  from  intra-cranial  tumors  are 
very  numerous,  and  are  rendered  all  the  more  difficult  to  recognize  in  in- 
fancy and  early  childhood  by  the  pronounced  nervous  phenomena  which  may 
result  from  even  a slight  degree  of  irritation  or  pressure  in  the  young  and 


undeveloped  brain-tissue. 

The  general  symptoms  vary  very  much  in  accordance  with  the  size  and 
vascularity  of  the  tumor,  and  according  as  it  is  growing  or  has  become  sta- 
tionary. In  the  former  case  the  symptoms  are  often  apt  to  be  more  severe 
than  later,  when,  the  tumor  having  become  stationary,  the  brain-tissue  adapts 
itself  to  the  new  conditions  produced  by  the  morbid  growth.  Intra-cranial 
tumors  in  infants  and  in  young  children  are  often  latent,  present  no  symp- 
toms, and  are  sometimes  discovered  only  after  death.  A certain  number  of 
cases,  on  the  other  hand,  present  only  general  symptoms,  such  as  headache, 
cerebral  vomiting,  attacks  of  vertigo,  convulsions,  and  optic  neuritis,  which 
cause  us  to  suspect  intra-cranial  disease,  but  give  an  indefinite  idea  of  its 
location.  Again,  these  tumors  may  produce  local  symptoms  in  addition  to 
the  general  ones.  These  local  symptoms  are  represented  by  paralyses  of 
different  kinds,  anomalies  of  sensation,  affections  of  the  special  senses,  and 
staggering.  These  later  symptoms  arise  according  to  the  site  of  the  tumor 
and  the  parts  of  the  brain  which  are  affected  by  it,  and  by  means  of  them 
we  can  more  or  less  approximately  judge  of  its  situation,  size,  and  rapidity 
of  growth. 

I shall  not  enter  here  into  the  various  complex  questions  of  brain  locali- 
zation, but  shall  refer  you  for  further  information  to  works  especially  devoted 
to  that  subject  (Keating’s  “Cyclopaedia  of  the  Diseases  of  Children  Starr). 
I may,  however,  say  that  paralyses  of  the  extremities  are  caused  by  an  affec- 
tion of  the  motor  cortex,  the  internal  capsule,  or  any  portion  of  the  motor 
tract  on  the  opposite  side  of  the  brain  above  the  crossing  of  the  pyramids. 
Staggering  or  cerebellar  ataxia  is  suggestive  of  cerebellar  disease,  while  the 
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involvement  of  the  intra-cranial  nerves  suggests  a tumor  of  the  base  of  the 
brain  or  pressure  on  these  nerves  at  some  point,  and  more  rarely  an  affection 
ot  their  nuclei.  The  tendon  reflexes  are  apt  to  be  exaggerated,  but  in  some 
cases  are  normal,  and  in  others  are  said  to  be  absent.  The  symptoms  of 
cerebellar  ataxia  which  at  times  occur  where  the  tumor  is  situated  in  the 
cerebellum  consist  of  a staggering  gait  resembling  that  of  an  intoxicated 
person,  the  steps  being  irregular  in  length  and  the  body  swinging  from  side 
to  side.  The  child  iii  these  cases  has  a subjective  sense  of  falling  or  turning 
back,  and  grasps  for  support  or  sinks  into  a chair  or  to  the  floor.  This  form 
of  ataxia  is  to  be  distinguished  from  that  which  is  found  in  spinal  disease, 
and  which  is  due  to  an  inability  to  coordinate  the  muscles  of  the  lower 
extremities  properly.  This  latter  form  of  ataxia  is  much  more  regular  than 
the  former,  each  step  being  insecure  and  unsteady,  but  without  the  violent 
and  sudden  reeling,  after  two  or  three  steady  steps,  which  occurs  in  the 
cerebellar  form. 

In  young  infants  a tumor  may  cause  a protuberance  of  some  part  of  the 
skull  by  pushing  one  of  the  bones  outward,  as  was  seen  in  a case  (Case  303), 
eight  months  old,  of  teratoma  which  was  operated  upon  by  Dr.  Lovett  at 
the  City  Hospital,  and  which  is  one  of  the  few  instances  of  this  form  of 
tumor  on  record. 

Diagnosis. — The  diagnosis  of  tumors  of  the  brain  must  in  the  great 
majority  of  cases  be  made  by  elimination.  The  variety  of  tumor  can  be 
determined  most  readily  by  considering  the  history  of  the  case,  as  to 
whether  it  is  tubercular,  syphilitic,  or  otherwise.  The  diagnosis  of  a tumor 
can  often  be  made  by  the  slow  and  gradual  development  of  the  disease. 
When  severe  headache  and  vomiting  exist,  followed  by  paralysis,  either 
monoplegic  or  hemiplegic,  especially  if  this  paralysis  develops  slowly,  we 
should  suspect  the  presence  of  some  form  of  intra-cranial  growth.  This 
suspicion  is  much  strengthened  by  the  presence  of  optic  neuritis  or  optic 
atrophy.  The  presence  of  localized  convulsions  in  such  cases  tends  to  con- 
firm the  diagnosis,  while  if  marked  ataxia  exists  we  are  justified  in  suspect- 
ing cerebellar  disease.  A normal  or  only  slightly  elevated  temperature  with 
these  symptoms  which  I have  just  mentioned  also  points  to  the  diagnosis  of 
a cerebral  tumor. 

Prognosis. — The  prognosis  of  tumors  in  early  life  is  very  unfavorable, 
no  matter  what  the  variety  of  the  tumor  may  be.  Although  the  patient 
may  for  a long  time  remain  wholly  unaffected  by  the  morbid  growth,  he 
eventually,  except  in  rare  cases,  succumbs  to  the  disease. 

Treatment. — Surgical  interference  in  children,  as  in  adults,  pioves  on 
the  whole  to  be  the  most  valuable  means  at  our  command  for  lengthening 
life  in  cases  of  cerebral  tumors.  There  is  no  other  treatment  which  is  of 
any  especial  benefit  in  either  retarding  the  growth  or  curing  this  class  of 
cases.  Even  where  the  exceedingly  rare  form  of  syphilitic  gumma  exists, 
iodide  of  potassium  and  other  drugs  have  not  apparently  proved  to  be  of 

much  value. 
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In  regard  to  what  I have  said  concerning  the  latency  of  tumors  of  the 
brain  the  case  which  I showed  you  in  the  wards  some  days  ago  exemplifies 
the  extent  to  which  this  latency  can  exist  where  the  tumor  is  tubercular. 

I have  to-day  the  opportunity  of  presenting  to  your  inspection  the  results 

of  the  autopsy  on  this  case. 

You  may  remember  my  telling  you  when  I was  examining  this  infant  (Case  304)  while 
alive  that  I could  detect  nothing  abnormal  except  a moderately  raised  temperature  by 
which  I could  distinguish  it  from  the  case  of  infantile  atrophy  in  the  next  bed,  which  had 
an  almost  identical  temperature  and  similar  symptoms. 

The  infant  was  thirteen  months  old,  had  never  had  any  especial  disease,  and  enteied  the 
hospital  weak  and  emaciated.  Its  mind  was  clear.  Its  pulse  was  weak  but  regular,  and 
neither  slow  nor  quick  for  its  age.  Its  temperature  was  at  times  somewhat  raised,  vaijing 
from  37.2°-38.4°  C.  (99°-101°  F.).  There  were  no  convulsions,  and  no  paralysis  or  con- 
tractures, but  merely  progressive  loss  in  weight,  and  finally  death. 

An  examination  of  the  brain  of  this  infant  shows  miliary  tubercle  of  the  pia  mater  at 
the  base  of  the  brain  without  acute  inflammation,  which  accounts  for  the  lack  of  acute 
cerebral  symptoms.  Of  especial  interest,  however,  in  the  case  are  the  patches  of  solitary 
tubercle,  1.2  cm.  (£  inch)  in  diameter,  which  you  see  in  the  left  temporal  and  occipital 
lobes  and  in  the  right  frontal  lobe  of  the  cerebrum,  and  also  in  the  lower  left  cerebellum. 
There  is  also  caseous  tubercle  of  the  post-bronchial  glands,  tubercle  of  the  lungs  with  a 
slight  amount  of  broncho-pneumonia,  miliary  tubercle  of  the  pleura,  liver,  and  spleen,  and 
caseous  tubercle  of  the  mesenteric  glands. 


Through  the  kindness  of  Dr.  Bullard  I am  enabled  to  show  you  the 
result  of  the  post-mortem  examinations  in  some  cases  of  cerebral  tumors 
which  have  just  occurred  in  his  practice. 

A boy  (Case  305),  four  years  old,  of  healthy  parentage,  but  with  a history  of  tubercu- 
losis in  his  grandmother  and  an  aunt,  was  perfectly  well  until  he  was  ten  months  old.  At 
that  time  he  had  an  attack  of  general  tonic  convulsions  followed  by  paralysis  of  the  right 
lower  leg.  After  that  the  right  leg  slowly  improved,  but  never  entirely  recovered.  He 
began  to  walk  when  he  was  fourteen  months  old.  After  this  first  attack  he  remained  per- 
fectly well  until  two  months  before  his  death,  when  he  was  found  to  have  ptosis  and  acute 
conjunctivitis  on  the  left  side.  Three  weeks  before  his  death  he  began  to  lose  in  weight 
and  to  be  very  sleepy  and  stupid ; he  was  feverish  and  lost  the  power  of  walking  ; he  also 
lost  his  appetite  and  his  bowels  were  very  constipated.  There  was  no  history  of  his  ever 
having  had  any  disease  of  the  ears. 

When  examined  by  Dr.  Bullard  the  head  was  not  retracted,  and  no  tenderness  was 
found  anywhere  over  the  cranium.  When  the  left  eyelid  was  raised  the  eye  was  found  to 
be  turned  upward  and  outward.  There  was  some  swelling  of  the  eyelids.  Both  eyes  re- 
acted to  light.  The  tongue  was  protruded  straight.  The  heart  and  lungs  were  normal. 
Nothing  abnormal  was  found  in  the  abdomen  or  spine.  There  was  a flaccid  paralysis  of  the 
right  lower  extremity,  with  foot-drop.  Nothing  abnormal  was  found  in  the  urine.  A few 
days  later  there  was  found  to  be  some  loss  of  power  in  the  left  upper  extremity  and  left  toe- 
drop.  The  knee-jerks  were  present. 

He  was  treated  with  iodide  of  potassium,  and  his  general  condition  improved  somewhat. 
The  drowsy  condition,  however,  returned,  and,  although  for  a time  improvement  took  place 
in  regard  to  the  movements  of  his  limbs,  he  gradually  became  more  stupid,  and  finally  was 
in  a torpid  condition.  He  swallowed  with  great  difficulty.  He  had  strabismus  of  the  left 
eye.  Nothing  abnormal  was  found  in  the  urine,  but  it  was  passed,  as  well  as  the  feces,  in- 
voluntarily. His  temperature  varied  from  37.2°  to  37.7°  C.  (99°  to  100°  F.),  and  his  pulse 
was  between  80  and  90. 

An  examination  during  the  latter  part  of  his  life  showed  that  the  thoracic,  epigastric. 
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cremasteric,  and  plantar  reflexes  were  excellent ; the  triceps  reflexes  were  good.  The  knee- 
jerks  were  good,  the  right  less  than  the  left,  the  latter  being  exaggerated.  Nothing  else 
abnormal  was  detected. 

An  examination  of  the  eyes  by  Dr.  Standish,  thirteen  days  before  his  death,  showed 
marked  choroiditis  in  the  right  eye,  with  large  tortuous  veins  and  arteries  nearly  obliterated. 
There  was  indistinctness  of  outline  in  the  disk  in  the  left  eye,  with  the  veins  large  in  pro- 
portion to  the  size  of  the  arteries.  At  this  time  he  had  deep  sighing  respirations  with 
intervals  of  a minute  or  more. 

One  week  before  his  death  the  right  arm  was  rigid  at  the  elbow  and  the  hand  and 
fingers  were  flaccid.  At  times  an  erythema  would  be  seen  on  his  arms  and  body.  Turning 
his  head  evidently  caused  pain.  The  upper  part  of  the  head  was  cyanotic.  He  was  much 
emaciated.  The  right  pupil  was  much  larger  than  the  left,  and  neither  pupil  reacted  to 
light.  The  pulse  increased  in  frequency,  and  at  times  was  between  158  and  160.  The  abdo- 
men was  retracted.  He  remained  in  a stupid  state  until  his  death. 

The  post-mortem  examination  made  by  Dr.  Bullard  showed  rigor  mortis  present  in  a 
moderate  degree.  The  abdomen  was  retracted.  The  head  was  larger  than  normal  in 
proportion  to  the  size  of  the  body.  Nothing  else  abnormal  was  noticed  on  physical  exami- 
nation. 

The  pleura  and  pericardium,  with  their  cavities,  and  the  heart  were  found  to  be  per- 
fectly normal.  Behind  and  to  the  right  of  the  trachea,  at  or  just  above  its  bifurcation,  two 
nodules  about  2.5  cm.  (1  inch)  in  diameter  were  found  ; they  were  apparently  enlarged 
lymph-glands.  On  section  they  were  found  to  be  composed  of  yellowish-white  cheesy  ma- 
terial. Nothing  abnormal  was  detected  in  the  right  lung.  In  the  left  lung,  about  the 
centre  of  the  upper  lobe,  was  a cavity  about  2.5  cm.  (1  inch)  in  the  longest  and  1.2  cm. 
(i  inch)  in  the  shortest  diameter.  This  was  filled  with  cheesy  material,  friable,  and  easily 
removed.  The  liver,  spleen,  intestines,  gall-bladder,  and  bladder  presented  nothing  ab- 
normal. 

On  examining  the  head  there  was  nothing  abnormal  noticed  externally.  The  longitu- 
dinal and  lateral  sinuses  contained  a very  small  amount  of  blood,  clotted  and  liquid.  The 


dura  mater  everywhere  seemed  normal,  and  was  not  unusually  adherent  to  the  cranium. 
The  pia  mater  seemed  normal  everywhere  except  in  the  neighborhood  of  the  Sylvian  artery. 
Here  it  was  more  adherent  than  elsewhere,  small  pieces  of  the  brain  coming  away  with  it 
when  it  was  torn  off.  Both  lateral  ventricles  were  enlarged. 

On  the  superior  surface  of  the  cerebellum  there  was  a projection  in  the  median  line  of 
part  of  a mass  which  occupied  the  anterior  portion  of  the  central  lobe.  On  section  it  was 
found  to  be  yellowish-green  and  much  firmer  than  the  rest  of  the  cerebellum.  Nothing 

else  abnormal  was  detected  macroscopically. 

The  tumor  was  examined  by  Dr.  Dunham,  who  reported  that  it  appeared  to  have  occu- 
pied the  anterior  middle  portions  of  the  cerebellum,  and  to  be  about  5 cm.  (2  inches)  broad, 
3.5  cm.  (If  inches)  from  in  front  backward,  and  2.5  cm.  (1  inch)  from  above  downward. 
It  was  circumscribed,  and  its  substance  was  more  consistent  than  that  of  the  cerebellum. 
It  had  two  globular  projections  1.2  cm.  (£  inch)  in  diameter,  one  on  each  side,  extending 
forward,  probably  one  towards  each  side  of  the  upper  part  of  the  fourth  ventricle  or  begin- 
ning of  the  aqueduct  of  Sylvius,  but  not  far  enough  to  invade  the  pons.  It  did  not  extend 
farther  back  than  the  limits  of  the  quadrate  lobes.  The  cerebellar  peduncles  were  not 
involved.  The  amygdalae,  which  were  almost  directly  below  and  in  front  of  the  tumor, 

were  not  affected. 

Histologically  the  tumor  was  a sarcoma.  In  parts  the  structure  was  gioma  ous,  m 
others  the  cellular  elements  were  so  abundant  that  the  microscopic  picture  was  like  that 
of  a small,  round-celled  sarcoma.  There  were  many  blood-vessels  in  the  substance  o le 
tumor.  Although  the  lung  was  not  much  affected,  several  of  the  peribronchial  glands  had 
undergone  cheesy  degeneration.  The  kidneys  were  small,  but  their  tissues  showed  not  nng 
unusual.  Nothing  abnormal  was  found  in  the  other  organs. 

There  was  no  evidence  of  tubercle  in  the  brain  or  its  meninges.  _ 

The  next  case  is  that  of  a little  girl  (Case  306),  eleven  years  old,  a patient  at  the  Chi  - 
dren’s  Hospital.  Her  parents  were  healthy,  and  there  was  no  history  o any  c l-sease  a ec 
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in*  the  nervous  system  in  the  family  on  either  side.  There  was  no  history  of  phthisis.  The 
chfld  was  horn  after  a natural  labor,  with  a head  presentation,  and  without  the  aid  of  for- 
When  she  was  eighteen  months  old  she  had  an  attack  of  pneumonia : she  is  said 
to  haveTad  some  “ head  trouble”  at  that  time,  and  was  never  well  afterwards.  Up  to  the 
!Lo-e  of  six  years  she  had  earache,  accompanied  with  a discharge  from  the  ear.  According 
to  Dr  Bullard  there  was  some  evidence  of  hydrocephalus  at  or  before  this  time.  She  was 
never’ as  strong  as  other  children.  She  did  not  walk  until  she  was  twenty-seven  months 
old  and  she  was  more  liable  to  fall  than  other  children.  She  was  always  of  a nervous 
temperament,  restless,  and  unable  to  sleep  well.  She  could  never  bear  any  excitement. 
When  she  was  seven  years  old  she  had  another  attack  of  pneumonia,  with  a complicating 


pertussis. 

Three  years  ago  she  had  a severe  illness,  of  which  the  most  prominent  symptom  was 
pain  in  the  head.  This  pain  was  intense  in  the  temples,  especially  in  the  left  one,  and 
she  would  hold  the  back  of  her  head  with  both  hands.  There  was  much  severe  vomiting 
at  this  time.  The  temperature  was  stated  to  be  about  normal,  and  the  pulse  natural. 
There  was  also  pain  in  the  neck  and  in  all  the  limbs,  but  it  was  slight  in  the  right  ex- 
tremities and  more  severe  in  the  left  extremities.  This  illness  lasted  ten  weeks,  and  she 
never  completely  recovered  from  it.  She,  however,  became  well  enough  to  go  to  school. 

A little  later  she  was  found  to  be  blind  in  the  left  eye,  and  three  weeks  later  the  right 
eye  also  became  blind.  The  blindness  was  supposed  to  have  come  on  gradually. 

When  she  was  between  eight  and  nine  years  old  she  had  another  very  severe  illness, 
characterized  by  pain  in  the  head  and  vomiting.  At  this  time  she  was  first  noticed  to  have 
momentary  “spasms,”  in  which  she  would  scream  with  pain  and  would  then  lose  con- 
sciousness, but  without  convulsions  or  rigidity.  There  was  no  heightening  of  the  tempera- 
ture during  this  illness.  During  this  attack  she  could  not  move  any  of  her  limbs. 

A few  months  later  she  began  to  improve,  and  a month  after  this  was  able  to  walk 
alone.  After  this  there  was  gradual  improvement. 

When  she  was  ten  years  old  the  headaches  became  worse,  and  she  had  a third  severe 
attack,  with  vomiting  and  pain  in  the  head,  lasting  four  weeks.  Since  that  time  she  has 
not  been  able  to  walk  alone. 

On  entering  the  hospital  she  was  found  to  be  totally  blind.  There  were  paresis  and  in- 
coordination of  both  lower  extremities.  There  was  considerable  incoordination  of  the  left 
hand,  while  coordination  of  the  right  hand  seemed  normal.  There  was  no  atrophy  any- 
where. The  sensation  was  unimpaired.  The  knee-jerks  were  alike  and  normal.  For  two 
weeks  she  was  unable  to  go  to  sleep  easily,  on  account  of  pain  and  restlessness.  While  in 
the  hospital  she  would  have  nausea  and  vomiting  at  times,  and  headache  would  occur  four 
or  five  times  a week,  but  not  so  severe  as  to  make  her  scream.  She  was  unable  to  walk 
without  assistance.  When  some  one  held  her  hand  she  walked  with  the  feet  quite  straight, 
striking  the  ground  first  with  the  heels,  and  tilting  the  pelvis  more  than  normal.  Her 
appetite  was  good.  At  times  she  would  have  constipation,  followed  by  diarrhoea,  with  in- 
voluntary dejections.  The  vomiting  and  headache  continued.  While  she  was  in  the  hos- 
pital she  was  for  a time  quite  comfortable.  Her  temperature  ranged  from  36.9°  to  37.7°  0. 
(98.5°  to  100°  F.).  There  were  no  other  symptoms  worthy  of  note.  Examination  of  the 
urine  showed  it  to  be  normal. 

After  leaving  the  hospital,  when  she  was  eleven  years  old,  she  had  less  headache  for  a 
short  time,  but  then  became  worse.  She  had  several  severe  attacks,  reported  by  the  family 
as  “ fainting-spells,”  in  which  there  was  loss  of  consciousness  without  convulsions,  and  she 
died  quietly  in  one  of  these  to-day. 

I have  here  the  result  of  the  examination  of  the  head  and  a statement  of  the  patho- 
logical conditions  which  were  found. 

On  removal  of  the  external  tissues  the  cranium  presented  a translucent  appearance, 
suggesting  extreme  thinness  of  the  cranial  bones,  and  large  white  bands  2.5  cm.  to  3.7  cm.  (1 
to  1£  inches)  broad  lay  in  the  position  of  the  larger  cranial  sutures,  as  though  these  sutures 
had  long  been  held  open  by  intra-cranial  pressure.  The  bones  of  the  cranium  were  unusually 
thin,  those  forming  the  calvaria  being  not  much  more  than  0.6  cm.  (}  inch)  in  thickness. 
The  calvaria  was  very  elastic,  could  be  readily  compressed,  and  when  the  pressure  was 
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removed  would  spring  back  to  its  original  shape  with  much  force.  The  inner  and  outer 
tables  were  thin  and  very  hard,  while  the  diploe  seemed  disproportionately  large.  The  dura 
mater  was  adherent  along  the  coronal  sutures,  but  was  otherwise  normally  free.  Its  blood- 
vessels were  rather  injected.  The  longitudinal  sinus  was  empty.  The  pia  mater  showed 
nothing  abnormal,  except  that  its  blood-vessels  were  somewhat  injected.  A large  quantity 
ot  clear,  pale-yellowish  fluid,  estimated  at  about  1440  c c.  (3  pints),  escaped  from  the  cere- 
bral ventricles  on  removal  ot  the  brain.  The  third  ventricle  was  much  dilated,  and  formed 
a cyst-like  projection  at  the  base  of  the  cerebrum.  The  lateral  ventricles  were  greatly 
dilated,  each  occupying  almost  the  whole  of  the  corresponding  hemisphere,  the  white  sub- 
stance and  the  cortex  between  them  being  much  thinned.  There  were  no  hemorrhages, 
cysts,  or  other  peculiarities  detected  in  the  cerebrum. 

On  inspection  of  the  cerebrum,  a gelatinous  mass  of  rounded  lobular  shape,  suggesting 
a cyst,  was  seen  projecting  from  the  external  surface  of  the  left  lobe.  On  palpation  this 
was  found  to  contain  fluid,  and  to  be  connected  with  a hard  mass  occupying  this  lobe. 
This  mass  was  examined  by  Dr.  Mallory,  who  reports  that  the  cyst  which  I have  just  men- 
tioned was  emptied  and  collapsed.  On  section  vertically  through  the  centre  of  the  left 
lobe  of  the  cerebellum,  extreme  resistance  was  met  with,  such  as  would  suggest  bone  or 
cartilage.  The  section  showed  a globular  cavity  3.7  cm.  (11  inches)  in  diameter,  containing 
a thick,  greenish-yellow,  semi-fluid  mass,  resembling  pus,  and  surrounded  by  a circular 
border,  3.7  cm.  (1£  inches)  broad,  of  a yellowish- white  color  with  a slight  bluish  tinge, 
largely  composed  of  circular  masses  like  sago-grains,  separated  from  each  other  by  tissue 
of  nearly  the  same  color  as  themselves.  These  circular  masses  gave  a peculiar  translucent 
appearance  to  this  border  or  capsule.  The  tumor  occupied  the  larger  portion  of  the  left 
lobe  of  the  cerebellum  and  its  whole  outer  two-thirds. 

The  report  of  the  microscopic  examination  made  by  Professor  Councilman  is  as 
follows : 

The  tumor  is  not  so  sharply  circumscribed  as  the  macroscopic  appearances  would 
indicate.  The  structure  of  the  tumor  itself  is  somewhat  complex.  It  consists  of  a variety 
of  cells,  the  prevailing  type  being  similar  to  those  of  round-celled  sarcomata.  This  is 
especially  seen  in  the  portions  of  the  tumor  apparently  the  freshest  and  of  most  rapid 
growth.  In  some  places  the  cells  are  rather  irregular  in  size,  with  numerous  processes 
similar  to  the  spider-cells  of  the  brain.  The  principal  extension  of  the  tumor  is  along  the 
lymph-sheaths  of  the  vessels.  These  are  filled  with  round  cells,  in  many  places  at  a con- 
siderable distance  from  the  main  body  of  the  tumor.  There  is  more  or  less  tissue  between 
the  cells,  consisting  in  part  of  a regular  formation  of  close  connective  tissue  and  in  part  of  a 
very  loose  reticular  tissue.  Throughout  the  tumor  there  are  numerous  foci  of  degenera- 
tion, the  largest  of  which  correspond  to  the  circular  masses  described  by  Dr.  Mallory.  In 
numerous  places  in  the  tumor  there  is  an  entire  infiltration  with  pus-cells.  One  of  the 
chief  characteristics  of  the  tumor  is  the  hyaline  degeneration  both  of  the  cells  and  of  the 
blood-vessels.  Large  masses  of  a perfectly  homogeneous  material  giving  all  the  reactions 
of  hyaline  are  found  both  in  and  along  the  course  of  the  blood-vessels  in  various  parts  of 
the  tumor.  From  the  size  and  position  of  many  of  these  hyaline  masses  it  is  evident  that 
cells  also  have  taken  part  in  their  formation. 

The  tumor  is  to  be  regarded  as  a glio-sarcoma,  with  hyaline  degeneration  of  the  blood- 
vessels, and  foci  of  necrosis. 

INTRA-CRANIAL  SYPHILIS. — Intra-cranial  syphilis  may  be  either 
congenital  or  acquired.  According  to  Bullard,  the  intra-cranial  lesions  are 
essentially  the  same  in  both  forms. 

Pathology. — Intra-cranial  syphilis  may  be  divided  pathologically  into 
three  forms  : (1)  diffuse  inflammation  of  the  meninges  or  their  neighboring 
tissues,  (2)  localized  growths  or  tumors  (gummata),  and  (3)  syphilitic  endar- 
teritis. In  the  latter  case  (endarteritis)  there  may  be  local  dilatation  or  local 
occlusion  of  the  blood-vessels.  These  conditions  are  apt  to  occur  simulta- 
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neously.  When  the  dilatation  reaches  an  advanced  stage  a thinning  of  the 
arterial  walls  results,  which  may  lead  to  rupture  of  the  blood-vessels  or  to 
hemorrhao-e  More  common  than  the  hemorrhage,  however,  is  the  occlusion 
of  the  blood-vessels,  which  cuts  off  the  blood-supply  and  acts  in  the  same 
way  as  in  other  cases  of  thrombosis  of  the  arteries,  causing  more  or  less 
softening  and  disintegration  of  the  cerebral  tissues  supplied  by  them.  The 
arteries  of  the  base  of  the  brain  are  the  ones  that  are  most  frequently 
affected,  and  there  are  secondary  lesions  of  the  parts  of  the  brain  supplied 

by  them. 

Symptoms. — The  symptoms  dependent  on  these  lesions  vary  in  accord- 
ance with  the  pathological  condition. 

In  syphilitic  meningitis  the  principal  symptoms  are  severe  headache  in 
various  parts  of  the  head,  more  or  less  constant,  lasting  for  many  days  or 
even  weeks,  and  frequently  accompanied  after  a time  by  paralysis  of  some 
of  the  intra-cranial  nerves,  especially  of  the  third  or  of  the  seventh.  As  in 
other  cases  of  meningitis,  the  optic  nerves  may  also  be  affected,  and  the  child 
shows  the  general  symptoms  of  a severe  intra-cranial  affection,  such  as 
vomiting  and  dulness. 

The  localized  tumors  or  gummata  present  essentially  the  same  symptoms 
as  do  the  other  forms  of  tumors  of  the  brain  in  children  which  I have  just 
described. 

The  symptoms  produced  by  syphilitic  endarteritis  are  the  direct  result 
of  either  the  local  dilatation  or  the  local  occlusion  of  the  blood-vessels, 
which  I have  just  mentioned.  The  symptoms  vary  according  to  the  areas 
of  the  brain  affected,  but  the  most  common  ones  are  the  various  forms  of 
paralysis  of  the  extremities  and  sensory  disturbances. 

Diagnosis. — In  regard  to  the  diagnosis  of  intra-cranial  syphilis  in 
children,  the  symptoms  differ  greatly  in  different  cases.  The  most  charac- 
teristic group  of  symptoms,  and  one  which  is  exceedingly  suggestive  of 
intra-cranial  syphilis,  includes  attacks  of  organic  paralysis,  central  in  origin, 
occurring  at  intervals  of  days  or  months  without  known  cause,  and  without 
marked  symptoms  of  either  tumor  or  tuberculosis. 

The  diagnosis  of  cerebral  meningitis  may  be  made  from  the  occurrence  of 
severe  headaches,  followed  by  paralysis  of  one  or  more  of  the  motor  cranial 
nerves,  and  occurring  without  marked  rise  of  temperature. 

Gummata  present  no  symptoms  sufficient  in  themselves  to  distinguish 
them  from  other  intra-cranial  tumors,  so  that  their  existence  can  only  be 
suspected. 

The  presence  of  syphilitic  lesions  elsewhere  is  our  principal  groimd  for 
making  the  diagnosis. 

Syphilitic  endarteritis  may  be  suspected  when  an  acute  affection  in  the 
neighborhood  of  the  pons  or  medulla  not  produced  by  traumatism  occurs 
m a syphilitic  subject,  or  where  acute  symptoms  suggestive  of  hemorrhage 
or  embolism  occur,  and  where  no  other  probable  cause  can  be  shown,  such 
as  cardiac  or  renal  disease. 
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Prognosis. — The  prognosis  of  intra-cranial  syphilis  is  said  to  be  moder- 
ately favorable.  The  early  stages  of  syphilitic  meningitis,  and  sometimes 
even  gummata,  may  be  favorably  influenced,  or  even  cured.  Of  this,  how- 
ever, we  have  no  decided  proof,  and  in  the  more  advanced  cases,  or  where 
endarteritis  exists,  the  prognosis  is  unfavorable,  as  no  known  remedies  appear 
to  have  much  influence  on  the  secondary  changes  in  the  arteries. 

Treatment. — The  treatment  should  be  with  large  doses  of  iodide  of 
potassium,  usually  combined  in  the  beginning  with  mercury.  For  a child 
two  or  three  years  old  the  initial  dose  of  the  iodide  may  be  0.3  gramme  (5 
grains)  three  times  daily,  gradually  increased  to  0.6  gramme  (10  grains) 
unless  gastric  disturbance  occurs. 

IDIOCY. — By  the  term  idiocy  is  meant  a condition  of  marked  mental 
deficiency.  This  mental  deficiency  may  be  of  different  grades. 

Pathology. — Idiocy  is,  as  a rule,  the  result  of  imperfect  or  impeded 
brain  development,  or  it  may  be  caused  by  actual  destruction  of  portions 
of  the  brain.  This  condition  may  be  produced  by  (1)  traumatism,  (2)  non- 
traumatic  inflammation,  and  (3)  mechanical  pressure. 

(1)  Traumatism  acts  usually  by  causing  hemorrhage  or  destruction  of  the 


cerebral  tissue  in  other  ways. 

(2)  The  most  common  form  of  inflammation  causing  idiocy  is  a more  or 
less  diffuse  encephalitis,  which  ends  in  sclerosis  and  meningo-encephalitis. 

(3)  Hydrocephalus  appears  to  cause  or  to  accompany  certain  cases  of 
idiocy.  In  some  of  these  cases  the  distended  ventricles  cause  atrophy  of 
the  cerebral  tissue  by  pressure,  while  probably  the  distention  of  the  ven- 
tricles is  sometimes  secondary.  How  far  the  degenerative  conditions  are 
primary  and  how  far  they  follow  pre-existing  inflammations  is  at  present 

unsettled. 

The  result  of  these  pathological  conditions  is  usually  atrophy.  This 
atrophy  may  be  of  intra-  or  extra-uterine  origin,  and  may  be  local  or 

general.  . 

Symptoms. — The  symptoms  of  idiocy  vary  according  as  the  indi\  idua 

represents  a high  or  a low  grade  of  this  condition.  An  idiot  may  have  a 
large  head  from  hydrocephalus,  or  he  may  have  a small  head  from  cere- 
bral non-development  or  from  cerebral  atrophy.  Again,  idiots  may  have 
normally  developed  crania  both  as  to  size  and  as  to  shape.  In  the  lower 
grades  there  is  often  some  physical  malformation  in  connection  with  the 
mental  impairment.  In  the  more  severe  cases  of  idiocy  there  is  consider- 
able incoordination  of  the  limbs,  and  the  movements  of  the  child  are  awk- 
ward and  irregular.  In  many  cases  the  speech  is  almost  unintelligible. 
The  idiot  does  not  take  notice  of  surrounding  objects  as  does  the  norma 
child,  and  even  when  the  sight  and  hearing  are  perfectly  normal  the  impres- 
sions made  on  the  senses  are  deadened.  Epileptiform  convulsions  very 
commonly  accompany  idiocy,  and  play  a most  important  part  m the  geneia 


condition  of  the  patient. 

The  symptoms  which  are  usua 


Hy  met  with,  and  which  enable  us  to 
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diagnosticate  a pronounced  case  of  idiocy,  are  the  vacant  expression,  the 
occasional  presence  of  strabismus,  the  drooping  head,  the  drooling,  and  the 
lack  of  all  idea  of  cleanliness.  The  teeth  are  usually  decayed.  Sometimes 
the  child  is  so  limp  that  lie  is  unable  to  bear  his  weight  at  all,  or  will  stand 
held  by  his  parent’s  hands,  with  his  feet  far  apart,  his  knees  bent,  and  his 
trunk  leaning  forward.  The  whole  body  sways  to  and  fro  with  an  oscil- 
lating movement  and  absence  of  equilibrium.  When  able  to  walk  alone  he 
walks  in  a staggering,  uncertain  way,  and  falls  easily.  In  man)  cases, 
however,  the  child  cannot  even  sit  up  alone.  The  muscles  of  the  neck  are 
often  so  weak  that  the  head  falls  over  on  one  shoulder  or  forward  on  his 
chest.  The  vertebral  column  fails  to  support  the  trunk  and  bends  to  a 
marked  degree,  and  all  the  muscles  are  feeble  and  comparatively  useless. 
Lack  of  the  power  of  attention  and  lack  of  memory  exist  in  all  cases,  and 
in  the  higher  grades  are  often  the  most  prominent  symptoms. 

Diagnosis. — We  should  be  careful  in  very  young  children  not  to  con- 
fuse slow  or  retarded  mental  development  with  idiocy.  There  is  so  much 
variation  in  the  time  at  which  children  walk  and  talk,  that  a delayed  de- 
velopment of  these  functions  must  not  be  considered  to  represent  a con- 
dition of  mental  impairment.  Some  children  develop  so  slowly,  both  bodily 
and  mentally,  that  they  appear  very  backward  in  comparison  with  others  of 
the  same  age.  Children  in  the  first  year  of  their  lives  may  be  so  seriously 
affected  by  some  grave  disease  that  their  development  is  prevented  from 
advancing  normally,  and  in  comparison  with  other  children  of  the  same  age 
they  may  be  far  below  the  usual  grade  of  intelligence.  If,  however,  we 
examine  this  class  of  cases  carefully,  we  see  that,  although  they  are  very 
backward  in  their  development,  they  are  gradually  developing,  and  that 
they  do  not  represent  the  condition  of  complete  arrest  of  development  which 
exists  in  idiots. 

It  is  well  to  remember  that  in  rhachitis  we  are  apt  to  have  not  only 
retarded  mental  development  but  a weakness  of  the  extremities  simulating 
paralysis.  When  both  these  conditions  occur,  such  cases  may  sometimes  be 
mistaken  for  idiots. 

Treatment. — The  treatment  of  idiots  is  essentially  comprised  under 
the  question  of  their  education.  The  education  of  this  class  of  cases  should 
be  begun  early,  usually  from  the  fourth  to  the  sixth  year.  Much  can  be 
done  to  improve  the  various  defects  which  exist  in  each  individual.  He  can 
usually  be  taught  to  coordinate  his  movements,  and  by  attending  to  his 
general  health  his  physical  condition  can  often  be  much  improved.  In 
many  cases  if  convulsions  are  present  they  can  be  more  or  less  controlled. 
Malformations  or  paralyses  can  be  treated  with  benefit  by  apparatus  or  by 
operation.  The  best  results  in  these  cases  will  be  attained  by  placing  the 
children  in  institutions  devoted  to  the  training  of  idiots.  Parents  can  be 
told  that  the  association  of  their  children  with  others  who  are  feeble-minded 
is  not  a disadvantage,  while  it  is  often  a great  disadvantage  for  the  children 
of  sound  mind  in  a family  to  be  associated  with  one  who  is  idiotic.  In  the 
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large  majority  of  cases,  however,  they  will  always  have  to  be  supervised 
during  their  lives,  and,  in  most  instances,  after  they  have  advanced  to  a 
certain  point  they  are  liable  to  retrograde. 

I have  here  a feeble-minded  or  idiotic  child  (Case  307),  three  years  old. 

I shall  first  call  your  attention  to  the  child’s  peculiar  vacant  expression,  and  to  the  fact 
that  it  behaves  more  like  an  infant  than  like  a child.  Its  mental  does  not  correspond  to  its 
physical  development,  for  it  is  able  to  walk  and  to  use  its  arms  and  hands  freely.  This  child, 
however,  was  not  able  to  support  its  head  alone  during  the  first  year  of  its  life,  and  did  not 
learn  to  walk  until  very  lately.  You  see  that  there  is  no  especially  unnatural  shape  to  its 
head,  which  has  the  circumference  which  would  be  normal  for  a child  of  this  age. 


Case  307. 


Idiocy. 


This  child  presents  the  usual  variations  in  temper  which  are  so  common  in  idiots.  In 
the  very  severe  grades  the  temper  is  apt  to  be  happy  and  quiet,  while  in  this  grade,  where 
the  physical  development  has  not  been  so  much  interfered  with,  we  find  that  explosions  of 
temper  are  quite  frequent.  The  child  is  not  able  to  feed  itself,  and,  although  it  will  proba- 
bly develop  into  an  individual  of  fair  strength,  we  can  have  but  little  hope  of  any  improve- 
ment in  its  mental  condition.  You  will  notice  that  it  drools  continuously. 

I shall  not  attempt  to  describe  the  various  forms  of  idiocy,  such  as  are 
produced  by  hydrocephalus,  cretinism,  epilepsy,  syphilis,  acute  febrile  dis- 
eases,  traumata,  and  other  causes,  but  shall  simply  mention  a peculiar  class 

which  is  represented  by  microcephalus.  _ . . 

Microcephalus.— When  the  head  is  under  a certain  size  it  is  called 

microcephalia.  The  size  which  is  usually  accepted  as  representing  a micro- 
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cephalic  head  is  from  40.5  to  43  cm.  (16  to  17  inches).  According  to  Broca, 
microcephalus  exists  where  the  brain  weighs  1049  grammes  (35  ounces)  in 
the  male,  and  907  grammes  (30  ounces)  in  the  female.  It  is  generally  con- 
sidered that  this  microcephalic  condition  is  due  to  a lack  of  intra-cranial 
pressure.  Together  with  the  lack  of  development  of  the  cranial  bones 
there  exists  in  these  cases  a lack  of  development  or  atrophy  of  the  brain, 
which  may  be  considered  either  as  the  cause  of  the  lack  of  intra-cranial 
pressure  or,  as  is  still  believed  by  some  writers,  as  the  result  of  the  external 
pressure  caused  by  a premature  synostosis.  Microcephalic  children  are 
feeble-minded  and  usually  present  the  symptoms  of  a somewhat  low  grade 
of  idiocy.  They  not  infrequently  show  signs  of  want  of  power  of  the 
limbs.  This  child  which  I have  here  is  an  instance  of  this  kind. 

She  (Case  308)  is  three  and  a half  years  old,  and  is  the  eldest  of  three  children.  Her 
parents  are  healthy,  as  are  the  other  children.  She  has  never  spoken.  She  can  feed  her- 
self, and  she  walked  when  she  was  two  and  a half  years  old.  She  has  incontinence  of 
urine.  She  has  never  learned  anything,  has  a violent  temper,  and  sometimes  has  nervous 
attacks,  which  are  probably  of  an  epileptiform  nature.  The  cranium  is  normal  in  shape, 
except  that  the  forehead  is  very  narrow,  with  a median  vertical  broad  ridge.  The  fonta- 
nelles  are  closed  and  show  no  depression.  There  are  no  marked  prominences  about  the 
skull.  She  is  decidedly  feeble-minded,  and  her  attention  cannot  be  attracted  or  fixed 
readily.  The  eyes  are  apparently  normal,  and  her  teeth  are  in  good  condition.  There  is 
a condition  of  paresis  and  incoordination,  but  the  sensation  is  normal.  The  chest  measures 
49.5  cm.  (19J  inches),  and  the  head  43  cm.  (17  inches). 

I show  her  to  you  merely  on  account  of  the  small  size  of  the  head  in  comparison  with 
the  hydrocephalic  heads  of  which  I have  already  spoken. 

The  treatment  of  these  cases  by  craniectomy  has  up  to  the  present  time 
not  proved  satisfactory. 

MIRROR  WRITING-. — An  unusual  and  somewhat  striking  symptom 
which  at  times  occurs  in  severe  and,  as  a rule,  chronic  cerebral  disease  is 
one  which  is  called  “mirror  writing.”  This  symptom  is  usually  found 
where  there  is  cerebral  degeneration  or  among  the  feeble-minded.  The 
actual  pathology  of  the  affection  has  not  yet  been  determined.  Through 
the  kindness  of  Dr.  Acker,  of  Washington,  I am  enabled  to  describe  to 
you  two  cases  (Cases  309,  310)  of  this  kind  which  I had  an  opportunity 
of  examining  with  him,  and  I shall  quote  freely  from  what  he  said  after 
carefully  studying  these  cases. 

I he  condition  represented  by  cases  of  this  kind  is  designated  “ mirror 
writing”  because  the  individual  writes  in  such  a way  that  the  letters  can 
be  deciphered  only  when  they  are  reflected  in  a mirror,  when  they  assume 
the  appearance  of  ordinary  writing.  These  specimens  of  writing  are  similar 
to  those  which  appear  on  blotting-paper  on  which  the  impression  of  an 
ordinary  specimen  of  writing  has  been  taken.  The  affection  is  usually 
found  among  left-handed  children  and  in  adults  after  right-handed  paralysis. 
There  seems  to  be  a physiological  tendency  for  left-handed  children  to  fall 
into  the  habit  of  “ mirror  writing.”  The  tendency  of  the  left  hand  to  write 
m this  way  is,  according  to  Erlenmeyer,  due  to  the  fact  that  it  is  easier  to 
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use  the  arms  in  a centrifugal  direction,  the  left  from  the  right  and  the  right 
from  the  left.  Leonardo  da  Vinci  was  a noticeable  example  of  this  affec- 
tion. The  earliest  recorded  case  of  “ mirror  writing”  was  in  1688,  in  an 
epileptic  girl  twenty-one  years  of  age. 

Dr  Acker’s  first  case  (Case  309)  was  a mulatto  boy,  ten  years  of  age.  He  was  born 
prematurely  at  about  the  eighth  month.  His  father  is  a nervous  man,  and  does  not  talk 
plainly,  but  is  well  educated.  His  mother  has  tuberculosis  of  the  lungs.  One  maternal 
uncle  was  insane. 

For  the  first  few  weeks  of  his  life  he  was  in  a very  feeble  condition,  but  finally  he  became 
healthy  and  strong.  Whenever  he  was  slightly  sick  he  would  have  convulsions.  When  he 
was  two  and  a half  years  old  he  fell  a distance  of  420  cm.  (14  feet)  upon  a bed  of  concrete. 
A deep  wound  in  the  frontal  region  was  caused  by  the  accident,  but  there  was  no  fracture. 
He  did  not  lose  consciousness,  and  immediately  after  the  fall  responded  intelligently  to  any 
questions  that  were  put  to  him,  but  he  did  not  cry  even  when  the  stitches  were  put  in  the 
cut.  From  the  time  of  the  accident  the  convulsions  became  more  severe  and  more  frequent. 
Three  years  ago  he  began  to  have  chorea.  His  intelligence  is  about  the  same  as  that  of  the 
average  child.  At  one  time  it  seemed  as  though  he  would  develop  into  a kleptomaniac,  but 
at  present  he  shows  this  disposition  at  intervals  only.  He  is  of  a mild  and  docile  tempera- 
ment, has  very  little  to  say,  and  responds  usually  by  a nod  of  the  head.  He  is  naturally 
left-handed,  and  his  first  attempts  at  writing  resulted  in  this  form  of  mirror  writing.  He 
has  also  been  taught  to  use  his  right  hand,  and  he  now  writes  with  equal  dexterity  in  two 
ways  with  each  hand. 

Fig.  96. 


Mirror  writing  of  a boy  10  years  old. 

Here  is  a specimen  (Fig.  96)  of  this  boy’s  writing,  and  if  you  will  hold  it  in  front  of 
the  mirror  you  will  see  that  it  represents  a ehild's  writing,  the  upper  lme  being  '■  All  nature 

‘""CT^rclToase  810)  was  a colored  hoy,  nine  yea.  old.  His  father  and  mother 
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were  healthy,  but  of  a low  order  of  intelligence.  He  had  two  sisters  who  were  fairly  intel- 
ligent, and  a brother  eighteen  years  old  who  was  idiotic.  The  boy  himself  was  not  bright, 
and  his  mother  could  not  trust  him  away  from  home.  He  did  not  talk  plainly.  He  had 
convulsions  during  the  first  year  cf  his  life,  but  was  considered  to  be  in  fair  health.  He  had 
always  been  left-handed,  and  writes  “mirror  writing”  only. 


Fig.  97. 


Mirror  writing  of  a boy  9 years  old. 


Here  is  a specimen  (Fig.  97)  which  represents  some  very  poor  writing  of  this  hoy’s. 
The  upper  lines  are  “ Monkeys  live  in  the  forests  in  warm  countries.” 
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LECTURE  XXXII. 


CORD. 

Myelitis. — Poliomyelitis  Anterior. — Paralysis  caused  by  Caries  of  the 

Spine. — Hereditary  Ataxia  (Friedreich’s  Disease). — Locomotor  Ataxia. — 

Syringomyelia. 

MYELITIS. — The  term  myelitis  denotes  an  inflammation  of  the  spinal 
cord,  whether  of  the  g ray  or  ot  the  white  matter.  A c i Lie  myelitis  has  been 
used  to  designate  an  acute  diffuse  inflammation  of  both  the  gray  and  the 
white  matter  of  the  cord  of  iion-traumatic  origin,  and  is  an  affection  almost 
unknown  m children.  Considerable  confusion  still  exists  in  legal d to  the 
use  of  the  term  transverse  myelitis , which  from  its  derivation  should  be 
employed  to  designate  an  inflammation  of  the  spinal  cord  extending  trans- 
versely over  the  greater  portion  of  a section  of  the  coid.  This  teim  has, 
however,  been  employed  to  denote  the  results  arising  from  compression  of 
the  cord,  whether  from  injury  or  from  caries  or  from  tumor,  although  in 
these  cases  there  exists  considerable  doubt  as  to  whether  any  true  inflamma- 
tion exists.  I shall  therefore  discard  the  term  transverse  myelitis. 

The  term  meningo-myelitis  is  used  to  denote  an  inflammation  of  the 

meninges  and  of  the  spiual  cord. 

As  acute  myelitis , meningo-myelitis , and  hemorrhage  into  the  coid  aie 
extremely  rare  in  early  life,  it  does  not  come  within  my  province  to  dis- 
cuss them.  I shall  therefore  begin  by  speaking  of  the  form  of  myelitis 

represented  by  poliomyelitis  anterior. 

POLIOMYELITIS  ANTERIOR.— The  most  frequent  and  therefore 
the  most  important  disease  which  affects  the  spiual  cord  with  a resulting 
paralysis  in  infancy  and  early  childhood  is  called  poliomyelitis  anterior. 
This  disease  occurs  most  commonly  in  the  first  three  years  of  life.  It  is  rare 
in  the  first  six  months  of  life.  It  may  occur  in  later  childhood,  and,  very 
rarely  in  adults.  It  is  met  with  more  commonly  than  cerebral  paralysis. 

The  disease  may  be  primary,  in  which  case  it  is  without  any  known 
cause ; or  it  may  be  apparently  secondary  to  other  diseases,  such  as  the  acu  e 
exanthemata  and  erysipelas.  Traumatism  appears  to  be  occasionally  a cause 
of  the  disease.  Most  of  the  cases  occur  during  the  summer  months. 

PATHOLOGY.-The  pathological  condition  which  occurs  m pol.omyeli  is 
anterior  is  now  considered  to  be  an  acute  inflammation  of  the  cells  of  the 
anterior  cornua  of  the  spinal  cord,  with  a resulting  degeneration  and  atrop  n 
of  these  cells.  This  condition  may  be  confined  to  the  antenor  co, mua  u 
in  some  cases  it  may  involve  the  spinal  meninges  somyhat  Sohn  - 
mortem  examinations  of  the  early  lesions  connected  with  thrt  d^e  hrn 
been  made  that  we  are  dependent  for  our  knowledge  of  it  mostly  eases 
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which  have  been  examined  a number  of  months  or  years  after  the  produc 
tion  of  the  initial  lesion.  These  later  pathological  conditions  are,  however, 
quite  characteristic.  The  circumference  of  the  limb  grows  small  in  com- 
parison with  that  of  the  opposite  one,  the  result  of  an  active  muscular 
wasting  and  of  retarded  growth.  The  bones  of  the  affected  limbs  are  often 
shorter" tliau  those  of  the  other  side,  sometimes  even  to  the  extent  of  several 
inches.  In  certain  cases,  however,  the  lengths  of  the  bones  seem  to  be  but 
little  affected,  though  the  atrophy  of  the  muscles  may  be  very  marked.  The 
anterior  cornua  of  the  region  affected,  which  is  usually  in  eithei  the  ceivical 
or  the  lumbar  enlargement,  are  found  to  be  greatly  atrophied  and  many  of 
the  large  motor  cells  to  have  been  destroyed.  According  to  Osier,  the 
affected  half  of  the  cord  may  be  considerably  smaller  than  the  other,  and 
the  anterior  lateral  column  may  show  slight  sclerotic  changes,  chiefly  in  the 
pyramidal  tract.  Accompanying  this  condition  the  corresponding  anterior 
nerve-roots  are  found  to  be  atrophied,  and  the  muscles  connected  with  the 
region  of  the  cord  which  is  affected  atrophy  and  gradually  undergo  a fatty 
and  sclerotic  change. 

Symptoms. — The  onset  of  the  disease  in  the  great  majority  of  cases  is 
acute.  Its  course  is  chronic.  In  the  acute  form  the  onset  may  be  preceded 
for  some  days  by  fever  and  restlessness,  but  it  is  very  apt  to  appear  sud- 
denly, with,  at  times,  convulsions  which,  as  a rule,  are  of  a milder  type  than 
those  which  occur  in  cerebral  paralysis. 

In  addition  to  the  cases  which  are  manifestly  acute  in  their  origin  there 
have  been  mentioned  certain  subacute  and  chronic  cases.  There  is  some 
doubt,  however,  whether  these  cases  do  not  originate  in  the  same  manner  as 
those  which  are  called  acute.  The  probability  is  that  in  most  of  the  cases 
which  appear  not  to  have  had  an  acute  onset  and  in  which  the  paralysis 
seems  to  develop  slowly,  the  early  acute  onset  has  been  overlooked.  This 
subacute  variety  of  poliomyelitis  anterior  does  not  differ  from  the  acute  cases 
in  any  way  in  its  symptoms,  prognosis,  diagnosis,  and  treatment. 

Following  the  acute  onset  there  are  at  times  unconsciousness,  lasting 
sometimes  for  a number  of  days,  vomiting,  general  nervous  disturbance  of 
the  bladder  and  intestines,  and  a variety  of  symptoms  of  nervous  irritability 
which  may  represent  the  prodromata  of  a number  of  diseases.  The  temper- 
ature is  seldom  very  high,  38.3°  to  38.7°  C.  (101°  to  102°  F.)  ; it  may,  how- 
ever, in  certain  cases  be  higher.  At  times  there  are  no  prodromata,  but  the 
paralysis  is  noticed  in  the  morning  after  a night’s  rest,  although  on  the 
evening  before  the  child  was  seemingly  perfectly  well.  The  severity  and 
length  of  the  prodromal  symptoms  are  no  indications  of  the  gravity  of  the 
lesion  or  of  the  prognosis  as  to  recovery.  Pain  in  the  paralyzed  limb  is  not 
an  uncommon  symptom,  but  occurs  only  very  early  in  the  disease.  The 
disease  is  primarily  a motor  disturbance,  sensation  remaining  intact.  Cere- 
bral symptoms,  if  present,  pass  off  rapidly  with  the  appearance  of  the  paral- 
ysis. The  paralysis  is  usually  apt  to  affect  more  than  one  limb  in  the  begin- 
ning, but,  as  a rule,  soon  becomes  monoplegic.  The  leg  is  more  frequently 
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affected  than  the  arm.  Paraplegia  in  the  beginning  is  not  uncommon,  and 
all  forms  of  paralysis  may  occur.  There  may  also  be  diplegia,  cross  pa- 
ralysis, the  affection  of  both  arms,  and  paralysis  of  the  muscles  of  the  back 
and  abdomen.  Hemiplegia,  so  common  and  almost  characteristic  of  cerebral 
paralysis,  may  be  present,  but  is  rare  in  poliomyelitis  anterior.  The  muscles 
most  frequently  affected  are  the  extensors,  adductors,  and  supinators.  The 
distribution  of  the  paralysis  is  usually  in  groups  of  muscles.  The  respira- 
tory muscles  may  be  affected,  though  rarely.  Facial  paralysis  is  so  rare 
that  it  can  almost  be  said  never  to  occur  in  uncomplicated  poliomyelitis. 
When  the  prodromal  symptoms  have  passed  off,  as  they  usually  do  very 
quickly,  the  functions  of  the  child  are  carried  on  as  usual,  and  the  general 
growth  and  mental  activity  are  unimpaired.  The  tendon  reflexes  disappear 
iu  the  affected  limbs.  When  the  paralysis  has  reached  its  height  it  remains 


stationary  for  perhaps  from  three  to  six  weeks,  and  then  gradual  improve- 
ment begins,  and  goes  on  in  certain  groups  of  the  paralyzed  muscles  for  six 
or  eight  months,  leaving  other  groups  paralyzed.  These  groups  again  at 
times  recover  entirely  or  remain  disorganized,  and  thus  lead  later  to  con- 
tractures and  deformities.  When  contractures  occur  they  appear  latei  than 
do  those  of  cerebral  origin.  These  contractures  are  to  be  distinguished  fiom 
those  of  cerebral  paralysis,  which  are  always  spastic,  while  those  of  spinal 

origin  are  paralytic.  ., 

When  paralysis  affects  wholly  or  chiefly  the  gastrocnemii  and  postenor 

tibial  muscles,  the  other  groups  act  predominantly,  causing  dorsal  flexion  of 
the  foot,  so  that  the  child  walks  on  its  heel.  This  condition  is  termed  tali- 
pes calcaneus.  When,  on  the  other  hand,  the  tibialis  anticus  and  anterior 
muscles  of  the  leg  are  most  affected,  the  deformity  of  talipes  equinus  occurs ; 
and  if  the  peronei  muscles  remain  unaffected,  there  is  valgus,  while  if  t ey 
are  affected  with  the  anterior  group,  talipes  equinus  varus  occurs.  Dis  oca- 
tion  of  the  hip  may  occur  in  certain  cases  of  complete  paralysis  of  the  leg. 
Severe  cases  may  show  complete  flaccidity,  and  not  unfrequently  the  liga- 
ments about  the  joints  are  so  weakened  that  the  joints  become  too  movable 
and  the  condition  called  flail-joint  results.  This  condition  may  be  present 
at  the  hip,  knee,  or  anlde,  and  sometimes  at  the  shoulder  or  wrist.  Marked 
atrophy  appears  in  a few  weeks.  Muscular  atrophy,  rapid  and  extreme,  is 
the  rule  in  poliomyelitis  anterior.  Shortening  of  the  bones  from^rrert 
growth  may  also  appear.  The  surface  temperature  of  the  affected  limb  is 
lowered  the  limb  feels  cold,  relaxed,  and  lifeless,  and  the  circulation 
generally  sluggish.  Spasmodic  movements,  except  the  primary  convulsions, 


are  Diagnosis. — In  the  stage  of  onset,  and  until  paralysis  has  appeared,  the 
diagnosis  must  be  held  in  abeyance.  The  salient  points  y w “ ^ 
sis  can  usually  be  made  are  (1)  sudden  paralysis;  (2)  loss  of  tendon  lettex 
r^id  atrophy  • (4)  cold  flaccid  limbs;  (5)  absence  of  impairment  of 
ili  (6)  of  f'-  reaction  of  degeneration  and  a diminished 

reaction  to  the  farad ic  current. 
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It  is  always  difficult  to  diagnosticate  poliomyelitis  in  the  initial  stage  of 
the  disease.  At  that  time  pain  and  sensitiveness  of  the  affected  limb  may 
be  present,  and  may  lead  us  to  suspect  that  the  disease  is  rheumatism.  The 
convulsions  and  unconsciousness  which  may  appear  at  this  stage  are  so 
often  present  in  other  diseases  that  they  are  not  of  much  aid  in  making  the 
diagnosis  of  poliomyelitis  anterior. 

°The  most  reliable  test  at  our  Command  for  making  the  diagnosis  of 
poliomyelitis  anterior  is  the  electrical  reaction,  and  when  this  can  be  obtained 
it  clearly  characterizes  the  disease.  The  normal  muscles  react  to  both  the 
faradic  and  the  galvanic  current.  In  applying  the  galvanic  current  a quick 
muscular  contraction  is  noticed  both  on  the  opening  and  on  the  closing 
of  the  negative  (cathodal)  and  of  the  positive  (anodal)  pole,  but  is  greater 
when  the  cathodal  pole  is  closed.  When  the  galvanic  current  is  applied 
to  the  muscles  affected  by  poliomyelitis  anterior,  the  contractions  continue, 
but  are  slower  and  less  sharp,  and  the  reverse  of  what  takes  place  in  normal 
muscles  occurs.  Thus,  the  anodal  closure  causes  a contraction  equal  to 
or  greater  than  that  caused  by  the  cathodal  closure  (reaction  of  degener- 
ation). As  the  muscles  recover  there  is  first  a return  to  the  normal  galvanic 
reaction  and  later  to  their  normal  faradic  excitability.  The  diagnosis  in 
young  children,  however,  by  means  of  the  galvanic  current  is  practically 
useless  except  in  the  hands  of  an  expert.  The  faradic  excitability  begins  to 
diminish  within  a few  days  after  the  onset  of  the  paralysis,  and  disappears 
entirely  from  those  muscles  which  are  severely  affected. 

Differential  Diagnosis. — Poliomyelitis  anterior  is  most  apt  to  be 
mistaken  for  cerebral  paralysis,  and  can  be  best  differentiated  from  that 
disease  by  means  of  the  symptoms  which  I have  already  described,  and 
which  are  represented  in  this  table  (Table  104). 

TABLE  104. 


Cerebral  Paralysis. 


Poliomyelitis  Anterior. 


Pathology 


Hemorrhage.  Embolus. 
Thrombosis.  Sclerosis. 
Atrophy.  Porencephalia. 


Inflammation  of  anterior  cor- 
nua of  cord. 


Age  . 


Under  three  years. 


Under  three  years. 


Onset 


Motor  disturbance . . . . 


Acute  febrile. 


Paralysis.  Most  common  form 
hemiplegia. 

Spastic  rigidity. 

Spastic  gait. 

All  the  muscles  of  a limb 
affected. 


Acute  febrile. 


Paralysis.  Most  common  form 
monoplegia. 

Flaccid. 

Groups  of  muscles  in  a limb 
affected,  usually  the  exten- 
sor's. 


Contractures 


Of  all  the  muscles,  especially 
the  flexors  and  adductors. 


Of  the  flexors  in  the  calf. 
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TABLE  104. — Continued. 


Cerebral  Paralysis. 

Poliomyelitis  Anterior. 

Spasmodic  movements 

Athetosis. 

Post-paralytic  chorea. 
Epileptiform  convulsions. 

Absent. 

Convulsions  may  occur  at  the 
onset  of  the  disease. 

Sensation 

U naft'ected. 

U naflected. 

Nutrition 

Arrest  of  growth. 

Tendency  to  extreme  atrophy 
coming  on  early  in  the  para- 
lyzed limb. 

Electrical  reaction  . . . 

Normal. 

Reaction  of  degeneration. 

Tendon  reflex 

Exaggerated  on  the  paralyzed 
side. 

Absent. 

Speech 

Liable  to  be  impaired. 

U nimpaired. 

Intelligence 

Often  impaired. 

Normal 

— — 

Other  affections  which  may  be  mistaken  for  poliomyelitis  anterior  are 

(1)  the  paralysis  following  multiple  neuritis;  (2)  progressive  muscular 
atrophy  ; (3)  pseudo-hypertrophic  muscular  paralysis  ; (4)  rhachitic  pseudo- 
paralysis  ; (5)  scorbutus. 

(1)  The  principal  points  by  which  multiple  neuritis  is  to  be  distinguished 
from  poliomyelitis  anterior  are  (a)  the  symmetrical  affection  of  the  limbs  in 
the  former  and  tenderness  over  the  nerve-trunks ; ( b ) the  atrophy  in  mul- 
tiple neuritis  is  not  so  severe  as  in  cases  of  poliomyelitis  anterior ; (c)  the 
course  of  the  disease  is  different,  cases  of  multiple* neuritis  almost  invariably 
recovering,  while  severe  cases  of  poliomyelitis  do  not  recover. 

(2)  Progressive  muscular  atrophy,  to  which  I shall  refer  in  a later 
lecture  (page  763),  is  so  rare  an  affection  among  children  that  it  need  only 
be  alluded  to.  There  have  been  a few  cases,  however,  where  this  disease 
began  in  children  in  the  legs,  and  the  paralysis  is  to  be  distinguished  from 
that  of  poliomyelitis  by  its  gradual  onset,  by  the  galvanic  reaction  con- 
tinuing normal,  and  by  the  faradic  excitability  usually  remaining  as  long  as 
there  is  any  muscular  substance  left.  In  this  disease,  also,  the  reflexes  are 
not  lost  until  the  muscular  substance  has  disappeared.. 

(3)  Pseudo-hypertrophic  muscular  paralysis  in  its  early  stage  is  not 
likely  to  be  mistaken  for  poliomyelitis,  for  the  absence  of  abnormal  elec- 
trical reaction,  the  increase  in  the  size  of  the  muscles,  and  its  gradual 
onset  are  distinguishing  points ; although  in  the  later  stages  of  this  disease 
atrophy  may  occur,  the  history  will  then  clearly  differentiate  the  condition 

from  poliomyelitis.  i 

(4)  In  certain  cases  of  vhaclntis  the  power  of  using  the  legs  is  so  much 

affected  that  the  mistake  is  quite  commonly  made  of  supposing  that  these 
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children  are  affected  by  poliomyelitis  anterior.  _ The  condition  in  rhachitic 
children  is  one  of  weakness  and  not  of  paralysis,  and  can  be  distingms  ic 
by  the  normal  electrical  reaction  of  the  muscles  and  the  lack  ot  pronounced 

atrophy.  , . c 

(5)^  The  pseudo-paralysis  which  is  commonly  seen  m cases  of  scor 

but  us  is  often  mistaken  for  some  organic  disease  of  the  central  nervous 
system  with  its  resulting  paralysis.  The  differential  diagnosis  from  polio- 
myelitis anterior,  however,  is  not  difficult  to  make,  for  the  involvement 
of  other  joints  in  addition  to  those  of  the  legs,  the  presence  of  pain 
and  tenderness  to  such  a degree  that  the  child  cries  whenever  the  limbs  are 
touched,  and  the  normal  temperature  of  the  skin  clearly  distinguish  this 
condition  from  poliomyelitis,  in  which  disease  normal  sensation,  freedom 
from  pain,  and  a cold  feeling  of  the  limb  affected  aie  found. 

Prognosis. — So  far  as  a fatal  issue  is  concerned,  the  prognosis  is  very 
favorable.  If  death  occurs  it  usually  takes  place  at  the  end  of  one  or  two 
weeks,  and  is  the  result  of  interference  with  respiration,  which  may  be  caused 
where  the  paralysis  is  extensive.  Where  in  the  initial  stage  of  the  attack 
cerebral  symptoms  are  prominent  and  continue  for  some  time,  the  prognosis 
is  grave. 

A second  attack  of  the  disease  is  very  rare,  and  when  it  occurs  it  usually 


comes  a few  days  after  the  original  attack,  and  manifests  itself  by  an  in- 
crease of  the  existing  paralysis.  The  paralysis,  as  a rule,  will  not  increase 
when  it  has  been  stationary  for  twenty-four  hours.  The  tendency  of 
poliomyelitis  is  for  a time  to  improve.  Some  of  the  limbs  affected  recover 
in  the  first  few  days,  but  in  those  which  remain  affected  longer  perfect 
recovery  is  rare.  When  there  is  no  improvement  after  six  or  eight  months 
the  probability  is  that  entire  recovery  will  never  take  place,  though  under 
proper  treatment  a slight  improvement  may  go  on  for  years. 

We  must  remember  that,  even  when  untreated,  a case  of  poliomyelitis  is 
very  apt  to  improve  for  one  or  two  months  quite  rapidly,  then  rather  slowly 
for  two  or  three  months,  and  then,  after  a stationary  period,  contractions, 
looseness  of  the  joints,  and  malpositions  may  begin  to  be  evident  and  may 
increase  indefinitely. 

When  proper  treatment  is  carried  out,  the  prognosis  is  much  more  favor- 
able, and  the  period  of  possible  improvement  can  be  extended  for  some 
years.  According  to  Bradford  and  Lovett,  there  is  certainly  no  leg,  how- 
ever wasted  and  contracted,  that  is  not  amenable  to  some  improvement  by 
operative  or  mechanical  treatment 

Treatment. — The  treatment  of  poliomyelitis  by  means  of  drugs  has 
produced  such  unsatisfactory  results  that  it  may  be  said  to  be  useless.  The 
very  multiplicity  of  the  remedies  which  have  been  experimented  with  proves 
their  inefficiency.  It  is  doubtful  whether  any  treatment  by  drugs  can  be 
beneficial  to  a central  lesion  of  this  character.  Although  a number  of  reme- 
dies have  been  recommended  to  be  given  in  the  onset  of  the  attack,  it  is 
probable  that  none  of  them  arc  of  any  especial  benefit ; though  it  is  wise  to 
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see  that  the  bowels  are  freely  moved,  and,  if  the  attack  lias  been  ushered  in 
by  convulsions,  to  treat  these  symptomatically  if  they  continue. 

Although  we  know  of  no  rational  means  of  treating  the  primary  lesion 
of  poliomyelitis  anterior,  we  know  that  the  results  of  this  lesion,  as  shown 
by  paralysis  of  the  muscles,  are  such  that  the  paralysis  should  be  treated  at 
once.  The  indication  is  to  combat  the  rapid  atrophy  which  is  part  of  the 
disease,  and  to  prevent  its  increase,  and  its  later  results  from  proceeding  to 
a degree  which  would  interfere  with  subsequent  repair.  To  accomplish  this, 
the  affected  limb  should  be  supported  in  a normal  position  and  carefully 
guarded  against  the  stretching  of  joints,  ligaments,  and  muscles.  In  addi- 
tion to  this,  gentle  massage  and  the  faradic  current  applied  five  or  ten 
minutes  at  a time  at  least  four  or  five  times  a week  are  indicated  to  keep 
the  affected  muscles  in  the  best  possible  condition  and  to  combat  the  atrophy 
which  to  a greater  or  less  degree  occurs.  The  regular  application  of  heat 
is  also  found  to  be  useful  where  the  limb  is  cold.  According  to  Bradford 
and  Lovett,  muscles  are  much  less  likely  to  contract  and  deformities  thus  less 
apt  to  result  in  properly  supported  limbs. 

The  later  manifestations  of  club-foot  and  other  deformities  should  be 
dealt  with  by  the  orthopaedic  surgeon. 

It  may  be  well  to  mention  that  I have  adopted  the  name  poliomyelitis 
anterior  as  best  representing  the  disease  as  we  now  know  it.  It  has  been 
called  with  less  reason  by  various  names,  such  as  infantile  paralysis,  essen- 
tial paralysis  of  children,  acute  atrophic  spinal  paralysis,  myelitis  of  the 
anterior  horns,  myogenic  paralysis,  dental  paralysis,  and  poliomyelitis  anterior 
acuta. 

I have  some  cases  here  such  as  you  will  be  likely  to  meet  with  in  your 
practice,  and  I shall  now  examine  them  before  you. 

This  little  girl  (Case  311,  page  683)  is  nine  years  old. 

She  was  perfectly  well  up  to  the  time  of  an  attack,  which  came  on  suddenly  and  with- 
out known  cause.  She  is  said  to  have  fallen  while  she  was  playing,  but  no  injury  of  the 
leg  could  be  detected,  though  she  was  carefully  examined  under  ether.  The  exact  date  of 
the  attack  is  not  known,  but  it  was  some  time  ago.  Her  general  health  is  reported  to  have 
been  very  good,  and  she  seems  to  he  bright  mentally.  She  is,  as  you  see,  well  developed, 
and  has  a good  color.  Nothing  abnormal  has  been  detected  on  physical  examination  of  the 
lungs,  thorax,  abdomen,  or  other  organs.  The  pulse  is  regular  and  of  good  strength.  The 
left  leg  shows  considerable  atrophy,  being  4.37  cm.  (If  inches)  smaller  than  the  right  in  the 
calf  and  2.5  cm.  (1  inch)  in  the  thigh.  The  leg  is  somewhat  cyanotic,  and  is  cold  to  the 
touch.  There  is  marked  weakness  of  the  muscles  below  the  knee,  especially  the  exten- 
sors of  the  foot  and  toes.  When  she  is  lying  in  bed  the  movements  of  the  thigh  are 
performed  with  some  strength.  On  walking  she  rotates  the  leg  outward,  so  that  the 
foot  is  at  right  angles  with  the  line  of  motion,  and  she  drags  the  toes.  The  joints  arc 
freely  movable.  Nothing  abnormal  has  been  detected  in  connection  with  the  spine,  which 
presents  the  condition  of  a movable  lateral  curvature,  due  to  the  shortening  of  the  affected 

|gg| 

She  is  being  treated  by  massage,  electricity,  applications  of  hot  cloths  twice  dail\  for 
half  an  hour,  and  by  apparatus. 

She  represents  the  condition  of  poliomyelitis  anterior  of  the  left  leg,  and,  although  she 
may  receive  some  slight  benefit  from  treatment,  the  probability  is  that  she  will  always  he 
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This  bov  (Case  312)  is  .twelve  years  old. 

He  is  said  to  have  had  rheumatic  fever  when  he  was  thirteen  months  old.  It  was 
noticed  that  he  dragged  his  right  leg  when  creeping,  and  this  leg  has  evidently  been  affected 
ever  since  he  began  to  walk.  The  leg  is  atrophied,  and  there  is  a condition  of  valgus  in 
the  foot.  There  is  slight  permanent  flexion  in  the  knee,  and  the  hip  is  also  slightly  flexed. 


Case  311. 


Poliomyelitis  anterior.  Left  leg.  Female,  9 years  old. 

The  movements  of  the  limb  are  otherwise  good.  The  adductors  are  in  good  condition. 
The  abduction  is  chiefly  accomplished  by  means  of  the  tensor  vaginae  femoris. 

This  case  is  evidently  one  of  poliomyelitis  anterior,  with  valgus  of  the  right  foot. 

This  infant  (Case  313,  page  684),  twenty  months  old,  is  an  unusual  and  interesting 
case  of  infantile  paralysis  of  the  abdominal  muscles. 

He  is  stated  to  have  always  been  healthy  until  five  weeks  ago,  when  on  coming  into  the 
house  he  vomited  and  two  days  later  limped  a little.  When  the  infant  cries  you  see  that 
the  abdominal  walls  bulge,  especially  on  the  left  side.  The  motion  of  the  left  leg  is  very 
free,  but  slightly  flaccid.  The  patellar  reflex  is  absent,  and  be  sits  up  very  feebly. 

This  little  girl  (Case  314,  page  684)  is  two  and  one-half  years  old,  and  presents  the 
same  condition  as  the  previous  case. 

She  has  a sister  who  is  said  to  have  had  an  attack  of  poliomyelitis  anterior  when  she 
was  ten  months  old.  No  other  history  has  been  obtained  about  this  case,  except  that  she 
was  well  and  strong  until  this  attack,  which  occurred  six  weeks  ago.  The  onset  of  the  dis- 
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ease  was  sudden,  and  was  accompanied  by  high  fever,  followed  in  three  days  by  complete 
paralysis  of  the  muscles  of  the  upper  and  lower  extremities  of  the  b>  dy  and  of  the  head.  '1  be 
aims  and  head  soon  recovered.  She  is  unable  to  sit  up  alone,  and  the  abdominal  muscles 
are  paralyzed  to  such  an  extent  on  the  left  side  that,  as  you  see,  they  are  flaccid,  bulge  out, 


Case  313. 


Poliomyelitis  anterior.  Abdominal  muscles, 
left  side.  Male,  20  months  old. 


Case  314. 


Poliomyelitis  anterior.  Abdominal  muscles, 
left  side.  Female,  2%  years  old. 


and  do  not  react  normally.  The  left  leg  is  perfectly  flaccid.  The  knee-jerks  are  absent. 
The  surface  temperature  is  diminished,  and  there  is  atrophy  of  the  legs. 

(Subsequent  history. ) Under  treatment  with  electricity  and  massage,  complete  recovery 

took  place. 

The  next  case  (Case  315,  page  685)  is  that  of  a boy  (I.),  six  and  one-half  years  old, 
who  was  apparentlv  healthy  at  birth,  and  who  has  never  had  any  illness. 

When  he  was  one  year  old  he  was  noticed  to  have  some  motor  disturbance  of  the  left 
leg.  On  examination  of  the  leg  the  surface  temperature  is  found  to  be  diminished,  the 
knee-jerk  is  absent,  and  there  is  an  atrophy  of  5 cm.  (2  inches)  of  the  thigh  and  6.5  cm. 
(21  inches)  of  the  calf.  There  is  also  3.7  cm.  (1*  inches)  shortening  in  the  leg.  The  child 
walks,  as  you  see  (II.),  with  a marked  limp  of  the  left  leg,  and  there  is  the  condition  ot 
flail-joint  in  his  left  knee  and  ankle. 

These  symptoms,  without  any  further  history  of  the  case,  justify  us  in  making  a diag- 
nosis of  disease  of  the  spinal  cord  rather  than  of  the  brain.  This  is  a typical  case  ot  the 
appearances  presented  in  the  advanced  stages  of  a severe  case  of  poliomyelitis  anterior. 
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This  girl  (Case  316,  page  686),  sixteen  years  old,  represents  very  well  the  results  which 

may  occur  from  an  attack  of  poliomyelitis  anterior.  . 

' She  is  said  to  have  had  some  disturbance  in  her  left  leg  following  a fall  from  a high 
chair  when  she  was  seven  months  old.  She  did  not  walk  until  she  was  eight  year,  old,  and 
has  been  lame  ever  since.  She  came  under  my  observation  at  the  hospital  when  she  v as 
thirteen  years  old,  and  at  that  time  presented  the  evidences  of  a long-standing  paralysis  of 
spinal  origin  The  knee-jerk  was  absent.  The  left  leg  was  cold  and  atrophied,  and  the 


Case  315. 


Poliomyelitis  anterior.  Flail  leg,  left  side.  Male,  6%  years  old. 


foot  was  in  the  valgus  position.  She  has,  you  see,  a lateral  curvature,  due  to  paralysis  of 
the  muscles  of  one  side  of  the  back.  She  has  shown  only  slight  improvement  under  treat- 
ment for  the  last  three  years. 

Here  is  a little  girl  (Case  317,  page  686),  five  years  old,  who,  as  you  see,  has  paralysis 
of  both  legs. 

She  was  well  and  strong  until  about  her  third  year,  when  she  had  an  attack  of  whoop- 
ing-cough. During  this  attack  she  also  had  some  other  illness,  which  was  characterized  by 
fever  and  pain  in  the  back.  The  loss  of  power  of  her  legs  dates  from  this  time,  and  is  said 
to  have  been  gradual.  She  is  fairly  well  developed,  and  the  paralysis  has  affected  both 
legs  and  thighs  as  well  as  the  psoas  and  iliac  muscles.  There  is  marked  atrophy,  and 
the  reflexes  are  absent. 

You  notice  in  this  case  that  the  limbs  are  held  apart  and  are  flaccid.  If  the  case  were 
one  of  cerebral  paralysis  there  would  be  in  place  of  this  flaccid  condition  a contraction  of 
the  adductors  of  the  thigh,  which  would  have  been  apt  to  hold  the  limbs  closely  together. 
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At  times  this  contraction  would  perhaps  be  so  strong  as  to  prevent  the  limbs  from  being 
drawn  apart. 

the  prognosis  for  complete  recovery  in  this  case  is  unfavorable. 

The  treatment  will  be  of  a general  nature,  such  as  I have  already  explained  to  you 
should  be  adopted  in  cases  of  this  class. 


Case  316. 


Poliomyelitis  anterior.  Talipes  varus. 
Lateral  curvature.  Female,  16  years 
old. 


Case  317. 


Poliomyelitis  anterior.  Paralysis  of  both  legs. 
Female,  5 years  old. 


This  little  girl  (Case  318,  page  687),  five  years  old,  is  a case  of  poliomyelitis  anterior 
which  has  affected  the  right  leg. 

When  she  was  three  years  old  she  fell  from  a step,  and  was  seized  with  a sudden 
attack  of  paralysis  of  the  right  leg.  A month  later  she  walked  with  toe-drop  of  the  right 
foot  and  slightly  of  the  left.  The  skin  of  the  limb  is  not  especially  cold  or  blue.  The 
right  thigh  measures  24.1  cm.  (about  9^  inches),  the  left  thigh  24.3  cm.  (9|  inches).  The 
right  calf  measures  16.2  cm.  (61  inches),  the  left  17.5  cm.  (7  inches).  The  patellar  reflex 
is°absent  on  the  right  side  and  very  slight  on  the  left.  The  right  leg  is  1.2  cm.  (£  inch) 
shorter  than  the  left. 

Under  the  application  of  massage  and  the  use  of  various  mechanical  apparatus  there 
has  been  slight  improvement. 

This  boy  (Case  319,  page  687),  eleven  and  one-half  years  old,  has  a good  family  history , 
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,„d  is  said  to  have  been  swung  about  by  his  feet  when  he  was  seven  months  old,  to  which 

the  family  attribute  the  present  condition  ot  his  right  toot. 

The  anterior  portion  of  the  foot  is  flexed,  as  you  see,  at  a sharp  angle  at  the  medio- 
tarsal  joint.  The  foot  can  be  easily  bent  to  a right  angle,  but  not  beyond.  Tense  bands 
of  plantar  fascia  can  be  felt  when  the  foot  is  straightened  out,  but  it  can  be  brough  lino 
position  by  the  use  of  considerable  force.  The  length  of  the  legs  is  equal  There  is  1 cm. 
(about  f inch)  atrophy  in  the  right  calf  and  0.6  cm.  (£  inch)  ot  the  right  thig  . 


Case  318. 


Poliomyelitis  anterior.  Paralysis  of  right  Poliomyelitis  anterior.  Talipes  equinus  on 

leg.  Female,  5 years  old.  right  side.  Male,  11%  years  old. 


Case  319. 


He  represents  the  condition  of  talipes  equinus,  the  result  of  a contraction  of  the  flexor 
muscles  following  an  attack  of  infantile  paralysis. 

I have  also  here  a boy  (Case  320),  twelve  years  old,  who  illustrates  a case  of  polio- 
myelitis anterior  secondary  to  erysipelas. 

He  had  an  attack  of  erysipelas  when  he  was  fourteen  months  old.  The  erysipelas 
lasted  for  about  one  month,  and  was  followed  by  an  attack  of  diarrhoea  which  lasted  for  six 
weeks.  It  was  noticed  that  the  infant  was  weak  and  had  little  power  in  the  left  leg  about 
one  week  after  the  beginning  of  the  erysipelas.  After  recovering  from  the  diarrhoea  he 
began  to  walk  a little,  but  with  a limp,  which  he  has  had  ever  since.  The  leg  has  since 
been  growing  smaller,  and  he  has  lately  shown  no  improvement  whatever.  There  has 
never  been  any  pain  in  the  leg.  He  walks  with  a decided  limp,  and  the  foot  is  brought  to 
the  floor  with  a slap.  The  knee  bends  backward  beyond  its  proper  position.  The  leg  is 
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much  atrophied,  the  right  thigh  being  11.2  cm.  (41  inches)  less  than  the  left,  and  the  leg 
7.5  cm.  (3  inches)  less  than  the  left  leg.  The  leg  and  foot  of  the  affected  limb  are  slightly 
colder  to  the  touch  than  those  of  the  other.  On  raising  the  foot  of  the  affected  limb  it  is 
seen  that  hyperextension  can  be  produced  to  an  angle  of  140°. 

In  this  case  I shall  advise  apparatus  to  prevent  the  further  formation  of  flail-joint  at 
the  knee,  which  is  evidently  now  present. 


PARALYSIS  CAUSED  BY  CARIES  OF  THE  SPINE.— In  cases 


of  paralysis  caused  by  caries  of  the  spine  the  lesion  is  essentially  a com- 
pression of  the  cord : this  is  usually  slow  in  its  progress,  and  it  is  doubtful 
whether  in  it  a true  inflammation  occurs  even  in  the  beginning.  The  con- 
dition resulting  from  compression  occurring  in  the  course  of  caries  of  the 
spine  may  be  found  in  any  part  of  the  cord.  It  is  most  frequently  met 
with  in  disease  of  the  dorsal  region,  though  it  may  occur  in  the  cervical  and 
lumbar  regions.  In  caries  of  the  spine  the  compression  of  the  cord  is  not 
■often  the  result  of  pressure  from  the  vertebrae,  but  usually  is  caused  either 
by  an  abscess  in  the  vicinity  of  the  diseased  vertebrae,  or  more  commonly 
by  a thickening  of  the  meninges. 

When  the  lesions  of  the  cord  are  of  any  considerable  extent,  ascending 
and  descending  secondary  degenerations  follow  after  a time.  If  the  process 
ceases,  it  leaves  a certain  amount  of  sclerosis  of  the  cord  at  the  seat  of  the 
disease.  This  may  be  very  slight,  or  the  cord  may  be  considerably  reduced 
in  size  and  yet  may  transmit  normal  nervous  influences. 

Symptoms. — The  onset  of  the  disease  is  sometimes  quite  sudden,  but 
more  frequently  it  is  rather  gradual.  The  symptoms  vary  according  to  the 
part  of  the  cord  which  is  affected. 

When  the  lesion  is  in  the  dorsal  or  the  lumbar  region  the  onset  is 
represented  by  numbness  and  weakness  in  the  legs.  This  is  quickly  fol- 
lowed by  a paralysis  which  may  become  complete  in  a short  time. 

If  the  lesion  is  below  the  level  of  the  sixth  dorsal  veitebia,  the  legs 
alone  are  affected  ; if  on  a level  with  this  point,  the  abdominal  muscles  are 
involved.  Sensation  up  to  nearly  the  level  of  the  lesion  may  be  diminished, 
cr  even  lost  entirely.  In  regions  above  the  lumbar  enlargement  the  reflex 
reactions  are  exaggerated  and  ankle-clonus  soon  appears. 

When  the  disease  affects  the  cervical  enlargement,  or  any  portion  of  the 
cord  above,  all  the  extremities  are  apt  to  be  paralyzed.  In  severe  cases 
there  will  be  retention  of  urine,  with  subsequent  incontinence.  The  bowels 
are  usually  constipated,  but  incontinence  of  feces  is  sometimes  present. 

In  lesions  of  the  lumbar  enlargement  the  knee-jerks  will  be  lost. 
Trophic  changes  in  the  limbs  are  not  marked,  but  the  muscles  are  somewhat 
wasted,  and  rigidity  may  develop.  Bed-sores  are  apt  to  form.  The  reaction 


of  degeneration  is  not  present.  . 

The  characteristic  picture  of  lesions  in  the  dorsal  region  caused  by  caries 

of  the  spine  is  paraplegia. 

Diagnosis. — The  disease  is  to  be  differentiated  from  poliomyelitis  ante- 
rior, in  which  disease  monoplegia  is  more  common  thau  paraplegia,  and  in 
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which  the  reflexes  are  lost  and  the  action  of  degeneration  is  present.  In 
addition  to  this  means  of  making  a differential  diagnosis,  the  absence  of 
initial  fever  and  prodromata,  of  disturbances  of  sensibility,  of  paralysis 
of  the  sphincters,  and  of  a tendency  to  bed-sores  in  poliomyelitis  anterior 
is  of  great  aid  in  differentiating  it  from  the  results  of  caries  of  the  spine, 
where  rigidity  of  the  limbs,  increased  reflexes,  and  contractures  are  promi- 
nent symptoms. 

The  differential  diagnosis  from  cerebral  paralysis  is  more  difficult,  as 
the  condition  of  the  limbs  is  similar  in  both.  The  diagnosis  is  made  by 
the  absence  of  all  cerebral  symptoms,  and  by  the  presence  of  such  special 
symptoms  as  rigidity  and  prominence  of  the  vertebrae  in  caries  of  the  spine. 

Prognosis. — The  prognosis  in  these  cases  is  in  general  favorable.  A 
certain  number  of  cases  remain  uncured,  but  nearly  all  recover  under  treat- 
ment, although  the  condition  may  persist  for  months. 

Treatment. — The  treatment  of  these  cases  is,  as  a rule,  to  be  directed 
to  the  caries,  and  consists  essentially  in  perfect  rest  on  a rectangular  bed- 
frame.  Massage  and  electricity  are  sometimes  of  assistance  when  applied 
to  the  paralyzed  limbs.  Where  no  improvement  occurs  after  several  months, 
laminectomy  must  be  considered;  and  there  has  been  a case  (Case  321)  at 
the  Children’s  Hospital  where  improvement  followed  this  operation.  In 
this  instance  an  abscess  was  pressing  upon  the  cord,  and  on  its  being  dis- 
covered and  emptied  recovery  took  place.  The  operation  was  performed  by 
Dr.  H.  L.  Burrell. 

HEREDITARY  ATAXIA  (Friedreich’s  Disease). — Hereditary  ataxia 
is  a very  rare  disease.  It  is  an  organic  affection  of  the  spinal  cord,  usually 
occurring  in  several  members  of  a family  and  developing  in  later  childhood. 
The  names  family  ataxia  and  generic  ataxia  have  also  been  used. 

Pathology. — The  pathology  of  the  affection  is  a slow,  progressive 
degeneration  of  the  posterior  and  lateral  columns  of  the  cord. 

Symptoms. — The  characteristics  of  this  disease  are  its  slow  develop- 
ment, staggering  gait,  loss  of  muscular  power,  nystagmus,  sometimes  loss 
of  knee-jerk,  frequent  disturbance  of  speech,  and  finally  complete  helpless- 
ness with  mental  impairment. 

Prognosis  and  Treatment. — The  prognosis  of  hereditary  ataxia  is 
always  unfavorable,  and  there  is  no  known  remedy  which  is  of  benefit. 

LOCOMOTOR  ATAXIA.— In  connection  with  this  degeneration  of 

the  posterior  and  lateral  columns  of  the  cord  which  occurs  in  hereditary 

ataxia,  I shall  merely  mention  the  degeneration  of  the  posterior  columns  of 

the  cord  (locomotor  ataxia),  as  this  disease  is  almost  unknown  in  childhood. 

The  disease  as  it  occurs  iu  children  usually  iuvolves  the  lateral  as  well  as 

the  posterior  columns  of  the  cord,  and  is  thus  closely  related  to  Friedreich’s 

disease. 

• 

Locomotor  ataxia  is  to  be  distinguished  from  multiple  neuritis,  which 
it  sometimes  closely  resembles,  the  pain,  ataxia,  and  loss  of  knee-jerk  often 
occurring  in  both.  The  diagnosis  from  multiple  neuritis  is  to  be  made 

44 
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chiefly  by  the  presence  of  ocular  symptoms  in  locomotor  ataxia,  such  as  the 
Argyll-Robertson  pupil.  (In  this  condition  the  pupil  does  not  react  to 
light,  but  does  react  to  accommodation.)  In  addition  to  this  means  of  dif- 
ferential diagnosis,  the  tenderness  of  the  nerve-trunks  in  multiple  neuritis 
does  not  occur  in  locomotor  ataxia.  You  must  also  remember  that  locomotor 
ataxia  is  incurable,  while  multiple  neuritis  always  recovers. 

Locomotor  ataxia  may  be  differentiated  from  Friedreich’s  ataxia  by 
(1)  the  fact  that  it  is  not  of  hereditary  origin,  (2)  the  absence  of  nystagmus 
and  of  mental  symptoms,  and  (3)  the  ataxic  and  shuffling  gait. 

SYRINGOMYELIA. — As  defined  by  Osier,  syringomyelia  is  a glio- 
matous  new  formation  about  the  central  canal  of  the  spinal  cord,  with, 
cavity  formation.  This  disease  is  so  rare  in  children  that  I shall  merely 
state  that  it  is  now  regarded  as  a gliosis,  a development  of  embryonal 
neurogliar  tissue  in  which  hemorrhage  or  degeneration  takes  place  with 
the  formation  of  cavities. 

In  this  disease  we  usually  find  a diminution  of  sensation  to  heat  and 
cold,  according  to  the  site  of  the  lesion,  which  is  commonly  a point  in  the 
upper  dorsal  or  the  lower  cervical  region.  There  is  apt  to  be  a weakness  ol 
one  or  both  arms,  accompanied  by  marked  wasting.  There  is  also  usually 
some  weakness  in  the  legs.  The  reflexes  are  increased,  and  a spastic  con- 
dition is  likely  to  result.  These  symptoms  are  usually  accompanied  by 
marked  lateral  scoliosis. 

In  typical  cases  the  diagnosis  is  easily  made  where  there  is  an  amyo- 
trophic paralysis  of  one  or  both  of  the  upper  extremities,  with  retention  of 
tactile  sensation  and  loss  of  thermic  and  painful  sensation  below  the  dorsal 
region,  and  a weakness  of  the  lower  extremities,  with  a tendency  to  spastic 

rigidity.  . . r 

Syringomyelia  is  an  incurable  disease,  and  the  treatment  is  there  ore 

usually  limited  to  correcting,  if  possible,  the  lateral  curvature  whic  i fre- 
quently accompanies  it. 
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LECTURE  XXXIII. 

BRAIN  AND  CORD. 

Multiple  Cerebko-Spinal  Sclerosis.— Cerebro-Spinal  Meningitis. 

MULTIPLE  CEREBRO-SPINAL  SCLEROSIS— By  multiple  scle- 
rosis of  the  brain  and  cord  we  mean  a disease  in  which  the  nerve-elements  of 
certain  areas  in  the  brain  and  cord  are  more  or  less  replaced  by  connective 
tissue.  The  sclerosis  which  occurs  in  these  cases,  however,  is  not  a distinc- 
tive lesion  of  multiple  cerebro-spinal  sclerosis,  as  it  is  the  same  that  occurs 
in  other  sclerotic  conditions  of  the  nervous  system.  It  is  simply  the 
multiple  distribution  of  these  areas  which  is  pathognomonic  of  the  disease. 
The  disease  has  also  been  described  under  the  name  of  disseminated  sclero- 
sis, insular  sclerosis,  focal  sclerosis,  herdsklerose,  and  sclerose  en  plaques. 

Etiology. — The  etiology  of  the  disease  is  obscure  ; but  heredity  appears 
to  be  one  of  the  causes  of  multiple  sclerosis,  and  traumatism,  shock,  and 
various  acute  diseases,  especially  those  of  an  infectious  character,  have  an 
etiological  significance. 

Pathology. — Only  a small  number  of  autopsies  of  this  disease  have 
been  made  in  children. 

The  characteristic  feature  of  the  disease  by  which  it  is  distinguished  from 
other  sclerotic  diseases  of  the  brain  and  cord  is  the  erratic  and  multiple  dis- 
tribution of  the  sclerosis.  The  sclerotic  patches  may  occur  in  the  brain  or 
in  the  cord,  or  in  both,  and  they  are  perfectly  irregular  as  to  the  parts  of 
the  cerebro-spinal  system  which  they  involve.  According  to  Osier,  there  is 
an  increase  in  connective  tissue  of  the  sclerosed  patches,  and  their  fibres  are 
denser  and  firmer  than  normal.  The  gradual  growth  destroys  the  medulla 
of  the  nerves,  but  the  axis  cylinders  persist  in  a remarkable  way. 

Symptoms. — The  onset  of  the  disease  may  be  rapid  or  slow,  but  is 
more  likely  to  be  rapid.  According  to  Pritchard,  the  child  is  noticed,  after 
perhaps  a blow  on  the  head,  or  a shock  or  fright,  or  without  any  apparent 
cause,  to  tremble.  In  some  cases  the  disease  may  be  ushered  in  by  a convul- 
sion. In  connection  with  the  tremor,  nystagmus  may  appear  as  an  early 
symptom,  but,  as  a rule,  it  is  a later  one.  The  gait  is  usually  affected  early, 
the  movements  being  clumsy  or  staggering.  Among  other  early  symptoms 
strabismus  and  diplopia  may  be  mentioned.  Pleadache  and  vertigo  are 
probably  not  infrequent,  although  in  young  children  it  is  somewhat  difficult 
to  determine  the  presence  of  these  symptoms.  Exaggeration  of  the  reflexes 
which  depend  upon  the  location  of  the  lesion  is  an  early  symptom  in  some 
cases,  and  may  be  associated  with  ankle-clonus.  The  later  symptoms  are 
disturbance  of  speech,  mental  weakness,  slow  muscular  wasting,  and  paralysis 
of  the  extremities. 
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Diagnosis. — The  differential  diagnosis  of  multiple  cerebro-spinal  sclero- 
sis is  to  be  made  chiefly  from  hereditary  ataxia,  as  there  is  no  other  disease 
of  the  nervous  system  occurring  in  children  which  especially  simulates  it. 
Although  in  both  diseases  ataxia,  nystagmus,  and  defects  of  speech  occur, 
and  although  tremor  is  a common  symptom  of  both,  yet  these  symptoms 
differ  somewhat  in  their  form. 

According  to  Pritchard,  tremor  is  a common  symptom  in  multiple 
cerebro-spinal  sclerosis  in  children,  while  in  hereditary  ataxia  it  occurs  in 
only  a certain  proportion  of  cases  ; in  the  former  disease  it  is  of  the  volun- 
tary type,  in  the  latter  it  is  of  the  choreiform  variety.  Again,  in  hereditary 
ataxia  the  affection  of  the  speech  occurs,  as  a rule,  later  than  in  sclerosis. 
On  the  other  hand,  ataxia  of  the  extremities  is  less  constant  in  sclerosis 
than  in  hereditary  ataxia,  and  the  inability  to  stand  with  the  feet  together 
and  the  eyes  closed,  while  common  in  hereditary  ataxia,  is  rarely  observed 
in  sclerosis.  Various  parsesthesise  which  not  infrequently  occur  in  hereditary 
ataxia,  especially  the  girdle  sensation,  are  not  common  in  children  affected 
with  sclerosis. 

In  addition  to  these  other  clinical  differences  there  are  three  symptoms 
which  afford  a marked  contrast  in  the  two  diseases.  These  are  (1)  the  con- 
dition of  the  reflexes,  especially  that  of  the  patellar  tendon  ; (2)  the  mental 


state  ; and  (3)  the  tendency  to  convulsive  seizures.  In  multiple  sclerosis 
the  knee-jerk  is  commonly  exaggerated  and  rarely  abolished,  while  in 
hereditary  ataxia  it  is  often  abolished.  The  mental  condition  is  commonly 
dulled  at  some  stage  of  the  disease  in  multiple  sclerosis,  and  is  usually  in 
the  form  of  a simple  dementia.  In  hereditary  ataxia,  on  the  contrary,  the 
intellect  is  unimpaired,  mental  weakness  being  exceptional.  Convulsions 
are  quite  common  in  sclerosis  and  are  rare  in  hereditary  ataxia. 

A differential  diagnosis  should  also  be  made  from  chorea,  which  can  be 
eliminated  readily  by  the  absence  of  tremor,  by  the  presence  of  incoordinate 
movements,  and  by  the  absence  of  nystagmus  and  of  true  ataxia. 

Prognosis.— The  prognosis  in  multiple  cerebro-spinal  sclerosis  for  per- 
manent recovery  is  very  unfavorable.  The  disease  may  be  arrested  tempo- 
rarily, but  improvement  in  the  general  condition  of  the  child,  as  a rule, 
merely  marks  a remission.  The  child  rapidly  becomes  so  helpless  that  there 
is  a corresponding  liability  to  complications  and  to  death. 

Treatment. — There  is  no  drug  which  appears  to  have  any  effect  upon 
the  disease,  the  treatment  being  wholly  symptomatic.  The  general  health 
of  the  child  should  be  carefully  attended  to,  and  in  this  way  the  inroads 

of  the  disease  on  the  nervous  system  can  be  combated. 

CEREBRO-SPINAL  MENINGITIS.  By  cerebro-spinal  meningitis 
we  mean  an  acute  infectious  disease  characterized  by  a leptomeningitis  ot 

the  brain  and  spinal  cord.  . „ . r 

Although  this  disease  is  usually  classed  uuder  the  infectious  fevers,  .t 

seems  to  me  to  be  associated  more  naturally  with  diseases  of  the  nervous 
system,  because  the  main  pathological  lesions  are  found  in  the  brain  an  in 
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the  spinal  cord.  However  closely  it  may  in  the  future  be  proved  to  be 
associated  with  other  diseases,  such  as  pneumonia,  and  however  firmly  we 
may  believe  that  its  cause  is  a microbe  as  in  the  other  diseases  of  the  infec- 
tious class,  still  the  salient  symptoms  by  which  we  can  make  our  diagnosis 
are  those  produced  by  central  organic  nervous  lesions.  The  disease  does  not 
appear  to  be  contagious.  It  may  be  acute  or  chronic.  It  may  occur  as  a 
primary  disease  or  in  connection  with  some  other  infectious  disease,  such  as 
acute  lobar  pneumonia. 

Etiology. — Cerebro-spinal  meningitis  at  times  occurs  in  wide-spread 
epidemics.  It  is  also  met  with  in  a sporadic  form.  Although  there  has  not 
yet  been  made  a sufficient  study  of  the  epidemic  form  of  the  disease  to  allow 
me  to  state  much  that  is  definite  about  its  causation,  it  is  probable  that  it  is 
the  same  as  in  the  sporadic  form.  From  the  sporadic  cases  which  have 
been  carefully  studied  it  is  evident  that  certain  bacteria  are  the  cause  of  the 
disease.  The  most  common  organism  which  has  been  found  is  the  pneu- 
mococcus of  Fraenkel,  but  the  streptococcus  and  staphylococcus  pyogenes 
aureus  have  also  been  found  in  a few  cases.  No  distinction  except  a bac- 
teriological one  can  be  made  between  the  cases  in  which  these  bacteria  are 
found ; nor  can  any  be  made  between  the  epidemic  and  the  sporadic  cases, 
as  they  have  the  same  symptoms.  Although  there  is  supposed  to  be  a 
close  connection  between  cerebro-spinal  meningitis  and  pneumonia,  yet  the 
former  disease  is  frequently  found  without  the  lesions  of  pneumonia  being 
present. 

Pathology. — The  pathological  lesions  which  represent  this  microbic 
form  of  cerebro-spinal  disease  are  chiefly  an  inflammation  of  the  pia  mater, 
with  its  accompanying  serous,  fibrinous,  or  purulent  exudation.  The  brain 
and  cord  may  be  involved.  Foci  of  hemorrhage  and  of  encephalitis  are 
sometimes  found.  The  prominent  primary  lesion  which  produces  the 
typical,  uncomplicated  picture  of  the  acute  variety  of  cerebro-spinal  menin- 
gitis in  its  early  stage  is  a leptomeningitis,  and  the  disease  can  well  be 
looked  upon  as  a microbic  leptomeningitis. 

As  has  been  well  stated  by  Delafield  and  Prudden,  the  degree  of  the 
lesion  in  the  brain  varies  greatly,  depending  upon  the  period  at  which  death 
occurs.  At  times,  when  death  occurs  early  in  the  disease,  no  macroscopic 
change  will  be  evident.  Microscopic  examination  in  these  cases,  however, 
shows  a moderate  degree  of  extravasation  of  leucocytes  in  the  vicinity  of 
the  vessels.  In  well-marked  cases  the  pia  mater  and  the  cord  are  more  or 
less  densely  infiltrated  with  serum,  fibrin,  and  pus.  This  pathological  con- 
dition may  be  found  over  the  convexity  and  base  of  the  brain,  and  is  fre- 
quently most  marked  in  the  latter  situation.  In  the  cord  the  infiltration 
may  occur  over  the  anterior  and  posterior  surface,  and  in  some  cases,  prob- 
a dy  owing  to  the  recumbent  position  of  the  patient,  it  is  most  marked  on 
the  posterior  surface.  The  ventricles  of  the  brain  and  the  central  canal  of 
ic  cord  may  contain  turbid  serum  mingled  with  pus-cells  and  sometimes 
ood-cells.  The  membranes  and  underlying  nervous  tissue  may  be  hyper- 
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semic  and  the  seat  of  capillary  hemorrhages.  In  protracted  cases  the  ven- 
tricles may  be  dilated  with  serum. 

In  addition  to  these  characteristic  lesions  of  the  disease,  there  are  a number 
of  secondary  changes  in  different  parts  of  the  body,  which  are  not  constant, 
but  which  occur  with  sufficient  frequency  to  warrant  their  mention.  Thus, 
there  may  be  subserous  punctate  hemorrhage  in  the  endocardium ; petechise 
in  the  skin ; hyaline  and  granular  degeneration  in  the  voluntary  striated 
muscle  ; occasional  multiple  abscesses  in  various  parts  of  the  body  ; suppu- 
rative inflammation  of  the  joints ; parenchymatous  degeneration  of  the 
heart,  liver,  and  kidneys;  swelling  of  the  gastro-enterie  lymphatic  system, 


and  metastatic  choroiditis. 

The  lesions  are  essentially  the  same  in  the  epidemic  and  sporadic  cases 
of  acute  cerebro-spinal  meningitis. 

In  the  form  which  from  its  length  may  be  called  chronic  the  pathology 
has  not  been  determined,  as  a sufficient  number  of  autopsies  of  this  variety 
has  not  yet  been  obtained.  It  is,  however,  possible  that  the  various  later 
symptoms  of  organic  central  disease  which  occur  in  some  of  these  cases, 
and  especially  in  those  which  do  not  recover,  may  be  produced  by  the  lesions 


of  hydrocephalus  and  cerebral  abscess. 

Symptoms. — The  disease  is  usually  sudden  in  its  onset,  attacking  at 
times  perfectly  healthy  children.  The  prominent  symptoms  are  intense 
headache,  photophobia,  and  at  times  convulsions,  pain,  hypersesthesia,  vom- 
iting, delirium,  and,  later,  coma ; also  sensitiveness  to  sound  and  to  touch. 
Tenderness  on  pressure  over  some  portion  of  the  vertebral  column  is  found 
not  uncommonly.  The  temperature  in  the  more  severe  cases  is  high,  40.6° 
to  41.1°  C.  (105°  to  106°  F.);  usually,  however,  it  is  38.3°  to  38.9°  C. 
(101°  to  102°  F.).  There  is  no  regular  temperature  curve;  in  fact,  the 
symptoms,  temperature,  pulse,  and  respiration  vary  in  different  cases.  The 
pulse  is  usually  quick  ; the  respirations  are  rhythmical,  but  somewhat  quick- 
ened. The  bowels  are  usually  constipated.  . 

Strabismus  is  a common  symptom,  and  rigidity  and  retraction  of  the 
neck  and  back  (opisthotonos)  are  soon  noticed.  The  knees  are  usual  y 
drawn  up.  The  child  emaciates  rapidly.  The  pupils  are  altered.  It  is 
not  uncommon  to  find  metastatic  choroiditis  with  exudation  of  pus  into  the 
vitreous  (Wadsworth).  There  is  often  bilateral  loss  of  hearing.  Remis- 
sions in  the  symptoms  are  frequent.  A tache  cirM  can  at  times  be 
found.  The  spleen,  especially  in  acute  cases,  is  enlarged  If  the  brain  and 
cord  are  also  decidedly  involved,  symptoms  corresponding  to  the  locality 
and  degree  of  the  lesion  appear.  This  is  especially  noticeable  ...  the  chronic 
form,  where  the  disease  has  lasted  for  some  months.  Pneumonia,  arthritis, 
pleuritis,  and  pericarditis  may  arise  as  complications. 

1 Diagnosis. — The  prominent  symptoms  on  which  you  must  rely  m dif- 
ferentiating cerebro-spinal  meningitis  irom  tubercular  menuigi  is,  or  w m 
R would  be  most  likely  to  be  mistaken,  are  the  sudden  onset  *£ 

ache  and  hyperesthesia,  opisthotonos,  herpes,  and  regula.  pulse 
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cerebro-spinal  disease  as  compared  with  the  usually  slower  progress  and 
milder  symptoms  of  the  tubercular.  In  some  cases  the  onset  is  not  so 
sudden,  and  difficulties  have  arisen  in  the  differentiation  from  typhoid  fever 
and  pneumonia ; but,  except  in  the  rather  rare  meningeal  types  of  these  latter 

diseases,  the  diagnosis  will  in  a few  days  become  clear. 

In  young  infants  the  symptoms  of  cerebro-spinal  meningitis  may  be 
merely  a heightened  temperature  with  clonic  convulsions,  so  that  the  diag- 
nosis cannot  be  made  during  life  from  the  various  forms  of  reflex  convul- 
sions which  may  occur  at  this  age,  and  cerebro-spinal  meningitis  can  only 
be  suspected.  A case  illustrating  this  fact  was  seen  by  me  in  consultation 
with  Dr.  W.  L.  Richardson. 

A male  infant  (Case  322),  healthy  at  hirth,  was  suddenly  attacked  when  it  was  six 
days  old  with  general  clonic  convulsions,  accompanied  by  a temperature  of  40°  C.  (104°  F.) 
in  the  first  twelve  hours,  and  afterwards  to  the  time  of  its  death  by  a temperature  ot 
38.8°  C.  (102°  F.).  The  attack  followed  a period  of  nervous  excitement  in  the  mother, 
who  was  nursing  it,  and  who  in  other  respects  showed  no  abnormal  symptoms.  There  were 
no  symptoms  of  cerebro-spinal  meningitis,  such  as  retraction  of  the  head  or  opisthotonos, 
and  in  the  intervals  between  the  convulsions,  which  occurred  about  every  hour,  the  infant 
seemed  perfectly  well.  It  did  not  vomit,  and  did  not  have  any  abnormal  symptoms  con- 
nected with  the  eyes.  The  convulsions,  which  constituted  the  only  symptom,  continued, 
and  on  the  second  day  of  the  attack  the  infant  died  suddenly. 

The  report  of  the  autopsy,  made  by  Dr.  Whitney  eighteen  hours  after  death,  was  as 
follows : 

Rigor  mortis  well  marked.  Lividity  of  the  dependent  parts  of  the  body,  and  in  small 
separated  patches  over  the  arms,  legs,  and  chest. 

The  calvaria  presented  nothing  abnormal.  The  inner  surface  of  the  dura  was  covered 
with  opaque  yellowish  patches  of  lymph,  especially  marked  over  the  base  of  the  skull.  The 
vessels  of  the  pia  mater  were  markedly  injected,  and  its  meshes  were  filled  with  an  opaque 
greenish-yellow  exudation.  This  exudation  extended  over  the  entire  brain  and  into  the 
spinal  canal.  Microscopic  examination  showed  the  presence  of  large  micrococci,  usually 
associated  in  pairs,  two  of  which  were  sometimes  united  with  a chain  of  four  (pneumococcus). 

The  heart  was  normal,  and  its  cavities  were  filled  with  dark  fluid  blood. 

The  lungs  were  not  fully  retracted,  and  were  engorged  with  dark  blood,  which  was  so 
abundant  as  to  suggest  extravasation  into  the  alveoli.  The  pleural  surfaces  were  perfectly 
smooth. 

The  abdominal  organs — spleen,  liver,  and  kidneys — were  markedly  injected  with  blood, 
hut  were  otherwise  normal. 

The  stomach  and  intestines  presented  nothing  abnormal. 

The  pathological  diagnosis  was,  acute  purulent  cerebro-spinal  meningitis,  and  general 
venous  congestion. 

Prognosis. — The  prognosis,  where  the  child  is  young  and  the  onset  is 
violent,  with  high  temperature  and  continuous  convulsions,  is  very  serious ; 
but,  even  in  the  apparently  fatal  cases  where  coma  has  intervened,  a change 
may  take  place  and  the  child  recover.  The  first  two  weeks  are  usually  the 
critical  periods,  so  far  as  the  acute  form  of  the  disease  is  concerned.  The 
disease  varies  in  duration,  sometimes  lasting  for  only  a few  days,  iu  other 
eases  for  a number  of  weeks ; but  in  some  cases  it  lasts  for  months,  when  it 
constitutes  the  chronic  form,  which  is  apt  to  prove  fatal,  both  from  exhaus- 
tion and  from  the  development  of  more  serious  central  nervous  lesions. 
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Treatment. — The  treatment  of  cerebro-spinal  meningitis  varies  ac- 
cording- to  the  severity  of  the  symptoms.  In  most  cases  sedatives,  such  as 
the  bromides,  are  indicated,  and  where  the  pain  is  severe  opium  in  consider- 
able doses  is  often  needed.  The  ice-bag  or  Leiter’s  coil  applied  to  the  head, 
and  absolute  quiet  in  a darkened  room,  are  important  adjuvants  to  the  treat- 
ment. In  many  cases  the  pulse  becomes  so  weak  and  the  prostration  so 
marked  that  stimulants  are  needed  until  convalescence  is  established,  when 
they  can  usually  be  replaced  by  tonics.  In  some  cases  the  hyperesthesia 
and  general  sensitiveness  to  noise,  light,  and  motion  in  the  room  are  so 
extreme  and  so  characteristic  that  the  attendants  should  be  cautioned  not 
to  touch  the  child  or  the  bed  unnecessarily,  and  absolute  quiet  should  be 
enforced  in  the  room  and  throughout  the  house. 

I have  already  told  you  that,  as  a rule,  cerebro-spinal  meningitis  in 
children  is  a disease  which  is  characterized  by  acute  onset.  This  case,  which 
I take  from  my  notes,  is  illustrative  of  this  fact : 


A boy  (Case  323),  thirteen  years  old,  had  never  had  any  especial  diseases,  but  had  been 
rather  delicate  for  a number  of  months.  He  went  to  a Christmas  party  on  December  25, 
and  on  returning  from  the  party  complained  of  the  motion  of  the  sleigh  in  which  he  rode 
home.  On  the  following  day,  in  the  afternoon,  he  was  found  to  be  listless,  to  have  his 
tongue  coated  but  not  dry,  and  to  have  a temperature  of  40.5°  C.  (105°  F.)  and  a pulse  of 
140.  He  complained  of  tenderness  and  pain  in  the  back  of  his  neck  ; there  was  also  tender- 
ness in  the  abdomen.  He  appeared  to  he  somewhat  dull. 

On  the  following  day  the  temperature  in  the  morning  was  39  4°  C.  (103°  F.),  and  the 
pulse  was  120.  He  was  much  more  dull  and  apathetic  than  on  the  previous  day,  and  in 
the  afternoon  became  delirious.  In  the  evening  he  had  involuntary  passages  of  urine  and 
loose  discharges  from  the  bowels.  His  temperature  was  40°  C.  (104°  F.). 

On  the  following  day  his  temperature  was  39.4°  C.  (103°  F.),  and  the  respirations 
varied  from  40  to  80  and  were  regular.  He  was  unconscious.  Suhsultus  tendinum  was 
present.  There  was  retraction  of  the  head.  The  pupils  did  not  respond  to  light,  hut  were 
equal  in  size.  A tache  cerebrate  was  present. 

On  the  evening  of  the  following  day,  four  days  from  the  onset  of  the  disease,  he  died. 

The  autopsy  made  by  Dr.  Gannett  showed  the  convex  surface  of  the  entire  brain  and 
cord  to  be  covered  with  a thick  exudation  of  pus,  the  spleen  to  be  enlarged,  and  the  case  to 


he  one  of  acute  cerebro-spinal  meningitis. 

I have  here  in  the  wards  a child  (Case  324,  page  697),  two  years  old,  who  was  brought 
to  the  hospital  on  the  21st  of  the  month  with  the  history  that  it  had  been  showing  symptoms 
of  malaise  for  six  weeks.  Two  weeks  previous  to  entering  the  hospital  it  had  a convulsion, 
and  the  indefinite  and  general  symptoms  had  become  more  pronounced.  There  had  been 
loss  of  appetite,  with  constipation  ; at  times  vomiting,  slight  cough,  and  a heightened  tem- 
perature. mi  l A ■ 

You  see  on  examining  the  child  the  position  which  it  assumes  in  bed.  The  head  is  re- 
tracted, and  the  muscles  of  the  neck  are  rigid.  The  eyes  are  staring,  but  the  pupils  react  to 
light.  There  is  at  times,  though  not  now  present,  slight  opisthotonos..  On  examining  the 
child  in  front  (I.),  you  see  that  the  abdomen  is  retracted.  Looking  at  it  from  behind  ( .), 

you  see  that  the  occiput  touches  the  back  of  the  neck,  and  that  the  emaciation  is  extreme, 
so  that  the  vertebral  and  ribs  have  become  quite  prominent.  The  child  is  apparently  un- 
conscious, and  does  not  notice  objects  which  are  brought  before  its  eyes  although  the  eyes 
are  open.  It  moans  at  times,  and  sometimes  the  legs  are  drawn  up.  No  efflorescence  has 
been  detected  anywhere  on  the  skin.  Although,  as  I have  already  told  \ou,  tie  on.se  o 
cerebro-spinal  meningitis  maybe  acute,  yet  in  certain  cases  the  pro  roma  sjmpomsa 
of  a subacute  character  and  somewhat  prolonged,  as  has  occurred  in  this  case,  which  seems 
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to  be  one  of  this  disease.  It  has  been  in  the  hospital  for  seven  days,  which  would  make 
the  time  since  it  was  first  noticed  to  be  sick  seven  weeks.  Since  entering  the  hospital 
the  temperature  has  varied  from  36.6°  to  38°  C.  (98°  to  100.5°  F.).  At  intervals  it  has 
vomited  and  has  apparently  been  unconscious.  Sometimes  it  has  cried  out  sharply,  as 
though  in  pain.  A tache  cerebrale  has  been  found  at  times,  and  the  retraction  of  the  head 

has  been  almost  continuous. 

The  continuous  retraction  of  the  head,  with  at  times  opisthotonos  and  unconsciousness 
without  the  serious  cerebral  symptoms  which  after  the  fourth  or  fifth  week  would  accom- 
pany an  attack  of  tubercular  meningitis,  and  the  absence  of  any  symptoms  which  point 


Cask  324. 


II. 


towards  disease  of  the  thoracic  or  abdominal  organs,  lead  me  to  make  the  provisional  diag- 
nosis in  this  case  of  cerebro-spinal  meningitis.  From  what  I have  told  you  in  a previous 
lecture  in  speaking  of  tubercular  meningitis,  especially  of  the  recurrent  form,  an  instance 
(Case  272)  of  which  I showed  to  you  at  that  time,  you  will  understand  that  the  diagnosis 
must  be  somewhat  uncertain  in  a sporadic  case  of  this  kind  until  the  disease  has  been  under 
observation  a still  longer  time. 

The  treatment  of  this  case  is  simply  the  frequent  administration  of  milk,  with  the  addi- 
tion of  stimulants  when  indicated  by  the  weakness  of  the  pulse.  The  child  has  been  in 
so  apathetic  a condition  that  the  use  of  any  drug  has  been  unnecessary.  Although  at 
times  it  has  cried  out  as  if  in  severe  pain,  yet  these  attacks  have  not  been  sufficiently  long 
to  indicate  their  control  by  an  opiate. 

(Subsequent  history.)  During  the  following  month  the  child  remained  very  much  the 
same  as  described  above.  The  head  was  retracted  at  times,  and  the  emaciation  became 
extreme,  the  abdomen  being  very  much  sunken  (boat-shaped).  In  the  next  two  weeks  the 
nourishment  was  taken  more  readily,  the  head  was  less  retracted,  and  he  began  to  notice 
objects  around  him,  hut  he  vomited  once  or  twice  nearly  every  day.  The  temperature  at 
this  time  became  normal. 

This  chart  (Chart  26,  page  698)  marks  the  temperature  from  the  day  when  the  child 
entered  the  hospital,  in  the  sixth  week  of  his  illness,  until  the  temperature  became  normal, 
nine  days  afterwards. 

One  month  later,  which  was  two  months  from  the  time  when  the  child  entered  the- 
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hospital,  he  was  able  to  sit  up  without  help.  There  was  no  retraction  of  the  head,  but  the 
muscles  of  the  neck  were  very  rigid,  and  the  head  showed  a tendency  to  fall  back. 

During  the  following  month  the  child  continued  to  improve  slowly,  increased  in  weight, 

CHART  26. 


recovered  his  appetite,  and  when  seen  one  month  later  was  found  on  physical  examination 
to  be  in  a normal  condition.  Here  is  a picture  (III.)  of  the  child,  which  was  taken  after  an 
■examination  made  by  me  which  showed  him  to  be  in  a normal  condition  in  every  respect. 

Case  324. 

III. 


Cerebro-spinal  meningitis.  Recovery  after  4%  months. 

This  next  child  whom  I have  to  show  you  is  a girl  (Case  325),  eight  years  old,  who 
•apparently  represents  that  form  of  cerebro-spinal  meningitis  which  is  designated  chronic, 

and  only  a few  cases  of  which  have  been  reported. 

The  child  entered  the  hospital  two  days  ago.  Her  parents  are  said  to  have  teen 
healthy  and  there  is  no  evidence  of  tuberculosis  or  syphilis  in  the  family.  A biot 
S i saw  in  consultation  died  of  cerebro-spinal  meningitis.  With  the  exception  of  an 
attack  of  measles  and  of  whooping-cough,  the  child  has  not  had  any  other  d«  The 
present  illness  began  four  and  a half  months  ago.  The  child  had  not  been  entirely  well 

since  the  attack  of  pertussis  which  occurred  one  year ago  condition,  hut 

woke“;rth°:  s,a“  rrt 

These  symptoms  continued  until  the  following  week.  ^ ^ je  were  no  con  ^ ^ andit 
later  vomiting  occurred  every  two  or  three id  y ^ Ti  ^ ^ constipated.  There 

has  occurred  at  intervals  up  to  the  present  • , , • be°-in- 

has  been  more  or  less  opisthotonos  from ““ i“.ti ffi.es  of  the  neck  has  gradually 
ning  there  was  decided  retraction  of  the  head.  I he  stmness  o 
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,.  ■ • , , at  times  has  been  present  since  entering  the  hospital  two  days  ago.  Up  to 

diminished,  but  at  times  1 constantly  a heightened  temperature,  varying 

I fZ”' ZZ  torn’  rr  S',),  with  a rapid  pulse  and  , prick  respirationa.  Noth- 

“rl  has  kcenLnd 

The  “XnsS  headache,  and  shortly  after  the  beginning  of  the  attack  showed 
The  child  has  had  c there  has  been  incontinence  of  faeces  and 

poi ^ ..  * ^ »<• w*  * * 

nonmrHn  color,  to  have  an  acid  reaction,  and  not  to  contain  album,,,  or  sugar.  No  ev,- 
deuce  of  syphilis  was  detected.  She  sometimes  showed  improvement  in  her  geneial  >ymi 
toms  and  became  conscious,  but  she  has  not  been  able  to  sit  up  or  to  wa  v. 

On  physical  examination  you  see  (I.)  that  she  is  somewhat  emaciated. 

Cask  325. 


Chronic  intermittent  cerebro-spinal  meningitis.  Tache  c6ri5brale  showing  on  right  thigh. 

8 years  old. 


Female, 


There  is  extreme  hyperaesthesia  of  the  body  and  extremities.  The  slightest  motion  of 
the  bed  seems  to  cause  discomfort  and  pain.  An  examination  of  the  thoracic  and  abdominal 
organs  shows  that  they  are  normal.  The  pulse  is  80  and  regular,  the  respirations  are  natural, 
the  temperature  is  37.7°  C.  (100°  F.).  This  morning  she  had  an  attack  which  was  charac- 
terized by  spasmodic  contractions  of  all  the  muscles 
of  the  body,  lasting  for  about  thirty  seconds.  At 
this  time  there  was  no  loss  of  consciousness,  and  the 
•child  screamed  for  some  time  afterwards  as  though 
in  pain.  During  the  attack  the  pulse  grew  feeble 
and  intermittent,  the  respirations  slow  and  super- 
ficial, and  the  extremities  cold.  Brandy  was  given 
subcutaneously,  and  reaction  took  place,  so  that  she 
is  now  comparatively  comfortable. 

On  examining  the  eyes  (II.)  you  will  see  that 
although  the  pupils  react  and  the  retina  is  evidently 
sensitive  to  light,  yet  apparently  she  is  blind. 

You  will  notice  in  the  middle  of  the  eye  a 
yellowish  mass  with  an  irregular  border.  Dr.  Jack’s 
report  of  the  examination  of  the  eyes  is  as  follows : 

“ There  is  a very  slight  hypersemia  in  the  ciliary  region.  The  iris  seems  slightly  pushed 
forward,  and  its  pupillary  edge  is  a little  uneven.  A yellowish  or  yellowish-white  reflex 


Metastatic  choroiditis  occurring  in  cerebro- 
spinal meningitis. 
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appears  from  the  fundus  of  the  eye  even  without  the  use  of  the  ophthalmoscopic  mirror,  and 
it  is  easy  to  distinguish  that  this  reflex  does  not  come  from  the  level  of  the  lens,  but  that  it 
is  situated  deeper.  The  tension  of  the  eyeball  is  very  much  reduced,  and  there  is  very  little 
tenderness  on  pressure.” 

These  yellowish  appearances  in  the  pupils  are  sometimes  called  pus  emboli.  The  disease 
is  due  to  embolism,  and  is  called  metastatic  choroiditis  with  an  exudation  of  pus  in  the 
vitreous.  It  occurs  quite  frequently  in  cerebro-spinal  meningitis.  It  is  to  be  differentiated 
from  glioma.  Sometimes  this  yellowish  mass  fills  the  vitreous  entirely,  sometimes  only  in 
part.  It  may  have  blood-vessels  on  its  surface. 

You  see  on  drawing  the  finger  over  the  right  thigh  that  a decided  tache  cerebrale  is 
produced,  which  lasts  from  ten  to  fifteen  minutes. 

This  is  only  the  third  case  of  this  form  of  cerebro-spinal  meningitis  which  has  come 
under  my  observation.  In  both  the  other  cases  the  children  eventually  died  from  a pro- 
longed sickness  of  many  months,  during  which  they  at  times  seemed  to  be  recovering. 
Cases  have  "been  reported  by  others,  as  by  Henoch  of  Berlin,  to  have  recovered,  so  that  in 
this  especial  case  we  are  not  able  to  give  a more  definite  prognosis.  At  present  there  is 
no  lesion  which  I have  detected  that  would  prevent  the  child  from  recovering,  although 
she  will  always  be  blind.  On  the  other  hand,  she  may  eventually  die  from  exhaustion. 


Chronic  cerebro-spinal  meningitis. 


(Subsequent  history.)  After  the  above  report  the  child  remained  in  about  the  same  con- 
dition. At  times  she  screamed  as  though  in  pain,  but  she  took  her  nourishment  fairly  well. 
She  had  one  slight  convulsive  attack,  which  involved  mainly  the  upper  extremities,  the  lower 
extremities  being  only  slightly  contracted.  During  this  attack  her  thumbs  were  turned  in, 
her  fingers  clinched  over  them,  and  her  arms,  which  were  usually  extended  at  her  sides,  were 
flexed  at  the  elbows.  Her  face  showed  no  sign  of  spasm,  and  during  the  attack  the  radial 
pulse  was  full,  soft,  and  regular.  After  a few  seconds  the  muscles  again  became  relaxed, 
and  there  was  no  further  tendency  to  contraction.  The  usual  position  in  which  she  lay 
during  the  following  weeks  was  with  the  thighs  slightly  flexed  and  abducted  and  the  legs 
flexed  at  the  knee,  with  the  heels  almost  touching  each  other.  About  two  weeks  after 
entering  the  hospital  the  right  leg  became  flexed  on  the  thigh  to  such  an  extent  that  the 
knee  almost  touched  the  chin  and  the  heel  rested  on  the  vulva.  Any  attempt  to  extend 
the  leg  made  the  child  cry  out  as  though  in  pain,  the  left  leg  being  naturally  extended 
in  bed.  This  condition  of  the  right  leg  continued  for  several  days  and  then  disappear  . 
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Some  days  later  a slight  convulsive  attack  took  place,  which  seemed  to  affect  the  right  side 

hart‘(Cha.'t  27,  page  700)  shows  the  temperature  during  the  eighteen  days  when 
the  child  was  in  the  hospital.  The  pulse  during  this  tune  varied  from  68  to  100  ; the  .espi- 

rations  sometimes  varied  from  34  to  52,  hut  were  usually  about  28.  _ 

The  fingers  were  flexed  most  of  the  time,  and  there  was  so  much  rigidity  of  the  limbs 
that  the  reflexes  could  not  be  satisfactorily  determined.  The  pus  embolus  m the  right  eye 


Case  325. 


III. 


IV. 


Chronic  cerebro-spinal  meningitis.  Spastic  condition  of  extremities  5%  months  after  onset  of  the  disease. 

seemed  to  be  farther  back  from  the  plane  of  the  iris  than  at  the  previous  examination.  The 
embolus  of  the  left  eye  remained  in  about  the  same  plane  with  the  iris.  The  head  was  held 
rigid  in  any  position  in  which  it  was  placed,  and  she  cried  when  it  was  moved.  The  pulse 
was  166,  weak  and  compressible,  the  respirations  were  rapid,  42,  the  aim  nasi  moved  some- 
what, and  there  was  apparently  a slight  degree  of  dyspnoea.  The  temperature  in  the  axilla 
was  38.6°  C.  (101.5°  F.).  There  was  slight  cyanosis  of  the  cheeks  and  lips,  and  an  eruption 
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ot  milia  on  the  chest,  apparently  arising  from  her  continually  perspiring  day  and  night. 
She  lay  in  a stupor  all  the  time,  except  when  she  was  moved,  when  she  would  cry  out. 
She  showed  no  signs  ot  understanding  anything  that  was  said  to  her.  Sometimes  she  would 
he  seized  with  an  attack  of  rapid  breathing  lasting  several  hours.  The  bowels  had  been 
constipated  up  to  within  two  days,  when  diarrhoea  occurred.  There  was  incontinence  of 
faeces  and  urine,  but  no  vomiting.  During  the  last  few  days  previous  to  this  examination 
the  t.eeth  were  kept  closed,  and  had  to  be  forced  apart  when  she  was  fed.  She  was  reported 
to  have  had  one  week  previous  to  this  examination  a convulsion,  in  which  the  head  was 
drawn  back,  the  body  and  extremities  were  rigid,  and  the  eyes  rolled  up.  The  child  cried  out 
sharply  just  before  the  convulsion.  A physical  examination  made  at  this  time  showed 
nothing  abnormal  in  the  chest  or  abdomen. 

Eighteen  days  after  entering  the  hospital  the  child  was 
taken  to  her  home,  so  that  the  daily  record  could  not  be  ob- 
tained. 

An  examination  made  two  weeks  after  she  left  the  hospi- 
tal showed  a spastic  condition  of  the  extremities  and  neck,  as 
seen  in  these  illustrations  (Case  325,  III.  and  IV.,  page  701). 

When  seen  by  Dr.  Bullard  at  this  time  the  child  took  no 
notice  of  her  surroundings,  and  her  eyes  when  opened  had 
a vacant  expression,  due  largely  to  the  mental  condition, 
although  at  this  time  she  was  undoubtedly  blind.  The  ex- 
tremities were  much  wasted,  and  were  all  in  a condition  of 
spastic  rigidity.  There  was  slight  flexion  of  the  thighs  on  the 
body  and  of  the  legs  on  the  thighs,  while  the  feet  were  ex- 
tended in  nearly  a straight  line  with  the  legs. 

The  hand,  as  you  see  in  this  illustration  (V.),  is  flexed 
almost  at  right  angles  to  the  wrist.  The  proximal  phalanges 
of  the  fingers  are  hyperextended,  while  the  other  phalanges 
are  flexed.  The  thumb  is  strongly  adducted,  and  its  distal 
phalanx  is  flexed. 

This  is  a position  of  the  hand  frequently  found  in  the 
later  stages  of  spastic  paralysis,  and  is  due  to  the  preponderant 
contraction  of  the  flexors  of  the  wrist  and  weakness  of  the  interossei  and  lumbricales. 

(The  child  gradually  grew  weaker,  and  died  of  exhaustion  a few  weeks  later.) 

I will  also  report  to  you  another  of  these  rare  cases  of  chronic  cerebro- 
spinal meningitis,  which  I saw  in  consultation  with  Dr.  Townsend. 

The  child  (Case  326),  a boy,  four  and  a half  years  old,  had  been  previously  well,  with 
the  exception  of  an  attack  of  measles  when  he  was  one  year  old. 

On  May  9 he  was  suddenly  attacked  with  vomiting,  which  continued  at  intervals 
for  two  days.  From  the  beginning  of  the  attack  he  complained  of  severe  pain  in  the  head 
and  abdomen  On  the  second  day  of  the  attack  there  was  much  contraction  of  the  head, 
and  he  was  slightly  delirious,  although  rational  most  of  the  time.  The  temperature  was 
raised  from  the  beginning  of  the  attack.  There  were  no  convulsions.  The  bowels  were 
not  moved  during  the  first  week  of  the  disease.  When  first  seen  by  Dr.  Townsend  the 
pulse  was  124  and  regular,  the  temperature  38.8°  C.  (102°  F.),  and  the  respirations  20  and 
regular.  There  was  slight  opisthotonos.  There  were  no  contractions  of  the  muscles  of 
the  limbs.  The  symptom  of  Kernig  was  present.  There  was  no  tenderness  along  t le 
spine.  The  cutaneous  sensibility  was  everywhere  normal.  There  were  no  cutaneous 
efflorescences  or  ecchymoses.  The  pupils  were  regular  and  reacted  normally  to  lig  i . 
There  was  no  strabismus  or  photophobia.  Nothing  abnormal  was  detected  on  physical  ex- 
amination. The  patient  was  apparently  in  great  pain,  cried  out  a great  deal,  and  moanec 
continually.  The  suffering  during  the  next  few  days  was  so  great  that  morphine  in  doses 
of  0.002  gramme  (*  grain)  had  to  be  given.  This  dose  had  to  be  increased  so  frequently 
that  it  was  found  that  the  child  took  0.015  gramme  grain)  before  relief  was  obtained. 


Chronic  cerebro-spinal  men- 
ingitis. Spastic  condition  of 
hand  months  after  onset  of 
the  disease. 
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Application  of  ice  to  the  head  and  spine  gave  no  relief,  and 
for  a number  of  days  later  it  was  found  that  there  was  needed 
to  control  the  restlessness  and  pain  0.01  to  0.02  gramme 
(£  to  i grain)  of  morphine  during  the  twenty-four  hours. 

On  the  twenty-fourth  day  of  the  disease  the  tempera- 
ture, which  had  varied  from  37.7°  to  39.4°  C.  (100  to  103 
F.),  became  normal,  remaining  so  until  the  forty-seventh 
day.  During  this  time  the  head  was  only  slightly  retracted, 
and  the  child  seemed  free  from  pain,  but  remained  in  a 
very  listless  condition,  not  speaking,  and  taking  but  little 
nourishment  or  stimulants.  He  became  emaciated,  passed 
his  urine  and  fasces  involuntarily,  and  occasionally  vomited. 
Nutritive  enemata  were  not  retained,  hut  on  the  forty-first 
day  of  the  disease  peptonized  milk  was  retained,  and  on  the 
forty-sixth  day  he  was  able  to  take  gruel,  and  at  that  time 
talked  and  laughed. 

On  the  forty-seventh  day  of  the  disease  a relapse  oc- 
curred, the  temperature  rising  to  39.7°  C.  (103.6°  F.).  The 
head  was  rigidly  drawn  back,  the  eyes  were  staring,  and  the 
pain  returned.  The  symptom  of  Kernig,  which  had  never 
disappeared  entirely,  again  became  well  marked.  At  this 
time  I saw  the  child  with  Dr.  Townsend.  On  the  sixty- 
sixth  day  of  the  disease  the  convulsive  movements  of  the 
left  arm  and  leg,  with  turning  in  of  the  left  eye,  occurred. 
Several  days  previous  to  this  relapse  a number  of  sudamina 
appeared  on  the  neck  and  trunk,  and  an  evanescent  ery- 
thematous eruption  on  the  neck  and  face,  lasting  only  a 
few  hours.  From  the  sixty-first  to  the  sixty-sixth  day  of 
the  disease  his  body  was  covered  with  a macular  efflores- 
cence, the  macules  varying  in  size.  Ecchymoses  were  at 
no  time  seen,  and  repeated  examinations  of  the  chest  and 
abdomen  showed  nothing  abnormal. 

From  the  seventy-first  day  to  the  seventy-third  day 
the  temperature  was  again  normal,  the  child  took  his  food 
well,  the  neck  was  straight,  and  his  general  appearance  was 
encouraging. 

On  the  seventy-fourth  day  he  again  had  convulsive 
movements,  most  marked  on  the  left  side  of  the  body.  The 
head  was  drawn  back,  and  at  noon  the  next  day  his  tem- 
perature was  39.4°  C.  (103°  F.).  The  pulse,  which  during 
the  entire  illness  ranged  from  120  to  140  and  had  previ- 
ously been  regular,  was  now  at  times  irregular  and  inter- 
mittent. The  bowels  were  constipated  at  this  time. 

After  this,  although  the  temperature  became  normal, 
the  child  failed  rapidly,  and  there  was  so  much  emaciation 
that  the  finger  and  thumb  could  easily  encircle  his  thigh. 

He  died  quietly  on  the  eighty-seventh  day  from  the 
time  of  the  onset  of  the  disease. 

Through  the  kindness  of  Dr.  Townsend  I am  enabled 
to  show  you  his  temperature  chart  (Chart  28)  from  the  tenth 
day  of  the  disease. 

It  was  very  difficult,  indeed  impossible,  to  give  a 
prognosis  in  this  case,  as  at  times  it  seemed  as  though  he 
would  recover,  and  then  the  temperature  would  rise  again: 
and  the  unfavorable  symptoms  would  return. 


tlHART  28. 
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LECTURE  XXXIV. 

PERIPHERAL  NERVES. 

Neuritis. — Paralysis  of  the  New-Born.— Neuralgia. 

NEURITIS. — Neuritis  is  an  inflammation  of  the  peripheral  nerves. 
It  is  accompanied  by  pain  and  tenderness  in  the  affected  regions,  and  in  the 
more  severe  cases  by  paralysis  and  atrophy.  I shall  not  dwell  upon  the 
eases  of  neuritis  of  a single  nerve-trunk  or  its  branches,  which  may  be 
caused  by  traumatism,  cold,  or  pressure,  or  may  occur  in  the  course  of 
various  diseases,  but  shall  merely  say  a few  words  concerning  a definite 
form  of  this  disease,  called  multiple  neuritis. 

Multiple  Neuritis. — In  certain  constitutional  conditions  a number 
of  nerves  in  different  parts  of  the  body  are  affected  with  neuritis,  and  this 
constitutes  the  disease  multiple  neuritis. 

Etiology. — Multiple  neuritis  usually  occurs  in  the  course  of  or  subse- 
quent to  one  of  the  infectious  diseases.  Of  these  diseases  diphtheria  is  the 
most  common,  but  it  is  said  to  follow  scarlet  fever  and  measles.  A mild 
form  sometimes  occurs  after  typhoid  fever.  At  times  multiple  neuritis  is 
produced  by  drugs,  such  as  lead,  arsenic,  or  alcohol.  It  is  not  a common 
disease  among  children.  The  epidemic  form  of  the  disease  has  long  been 
prevalent  among  the  J apanese,  and  is  known  by  the  terms  kakke  and  bei  i- 
beri,  but  it  is  quite  rare  in  this  country,  and  I have  never  met  with  it  in 
children. 

Pathology. — The  pathological  condition  in  multiple  neuritis  is  an 
interstitial  or  parenchymatous  inflammation  of  the  nerves.  A few  neives 
may  be  affected,  or  the  distribution  may  be  general.  The  nerves  of  the 
special  senses,  however,  are  rarely  affected,  and  the  nerves  of  the  head  and 
face  are  not  usually  involved. 

Symptoms. — The  onset  of  the  disease  may  be  acute  or  subacute.  It  maj 
at  the  beginning  present  severe  symptoms,  such  as  extreme  paiu,  tenderness 
over  the  nerve-trunks,  and  fever  with  an  accompanying  paralysis.  On  the 
other  hand,  the  pain  in  the  beginning  may  be  very  slight,  and  the  first 
symptoms  noticed  may  be  a gradually  increasing  weakness  of  the  limbs, 
while  the  tenderness  may  be  found  only  when  especially  sought  foi.  There 
may  be  hyperaesthesia,  anaesthesia,  numbness,  and  loss  of  musculai  pcmei. 
After  the  acute  symptoms  have  passed  away  the  faradic  irritability  is  dimin- 
ished : the  action  of  the  nerves  to  the  galvanic  current  is  diminished,  and 
the  reaction  of  degeneration  is  present.  When  the  extensors  of  the  leg  are 
affected  there  is  foot-drop,  and  when  those  of  the  forearm  are  affected  there 
is  wrist-drop.  The  course  of  the  disease  is  apt  to  be  a long  one,  and  in  the 
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later  stages  atrophy  occurs,  while  the  early  hypersesthesia  may  give  place  to 
a more  or  less  marked  anaesthesia,  and  numbness  and  various  other  parses- 
thesiffi  may  occur.  In  mild  cases,  where  only  pain  and  tenderness  exist,  the 
knee-jerks  are  not  diminished,  and  may  be  even  slightly  increased,  but  in 
the  more  typical  cases  of  the  disease  they  are  absent.  Contractures  and 
spasmodic  conditions  are  absent,  the  paralysis  being  flaccid.  1 he  tempera- 
ture is  apt  to  be  somewhat  raised,  and  is  decidedly  so  at  the  onset  when 
the  disease  is  acute. 

Diagnosis. — The  diagnosis  is  to  be  made  chiefly  from  poliomyelitis 
anterior,  which  may  simulate  multiple  neuritis  in  certain  cases  ; but  in  the 
former  disease  the  absence  of  pain  except  during  the  first  few  days,  with  the 
more  limited  distribution  of  the  paralysis,  and  the  absence  of  tenderness, 
will  serve  to  distinguish  it  from  the  latter. 

Prognosis. — The  prognosis  of  multiple  neuritis  is  favorable  even  where 
the  disease  begins  with  an  acute  onset  accompanied  by  delirium  and  high 
fever,  and,  although  the  paralysis  may  last  for  many  months,  the  cases 
usually  recover. 

Treatment. — The  treatment  is  at  first  by  absolute  rest  in  bed,  and 
later  with  electricity,  massage,  and  strychnine. 

Iodide  of  potassium  is  indicated  in  those  cases 
which  are  caused  by  lead  or  arsenic. 

In  the  subacute  cases  electricity  and  massage  are 
indicated  from  the  very  beginning. 

It  is  safer  to  wait  until  the  pain  and  marked 
tenderness  have  disappeared  before  beginning  the 
administration  of  strychnine. 

This  little  girl  (Case  827),  eleven  years  old,  represents  a 
ease  of  multiple  neuritis  produced  by  doses  of  1 gramme  (15 
minims)  of  Fowler’s  solution  given  three  times  a day  for  some 
weeks  during  an  attack  of  chorea. 

The  first  symptoms  which  were  noticed  while  she  was 
taking  the  arsenic  were  that  she  vomited  several  times,  hut 
this  was  not  supposed  to  have  been  caused  by  the  arsenic,  and 
the  drug  was  therefore  continued.  It  was  next  noticed  that 
the  child  was  unable  to  walk.  Her  limbs  appeared  to  he  very 
weak,  and  there  was  absence  of  knee-jerks  and  ankle-clonus. 

1 he  sensation  of  the  limbs  was  normal.  A few  days  later  she 
was  found  to  have  tender  points  over  various  parts  of  the  legs. 

The  legs  then  became  atrophied.  About  a month  later  tender 
points  developed  in  the  arms,  and  she  soon  lost  the  power  of 
using  her  arms,  to  such  a degree  that  she  had  to  be  fed.  At 
this  time,  although  the  arsenic  had  been  omitted  for  several  days,  a large  quantity  of  it 
was  found  by  Professor  Wood  in  the  urine. 

Tou  see  to-day  that  she  has  no  remains  of  the  choreic  movements,  but  that  she  is 
rather  stupid,  and  that  there  is  tenderness  on  deep  pressure  over  certain  points  in  the 
calves  of  the  legs.  She  has  no  headache  and  no  other  abnormal  symptoms.  She  is 
being  treated  with  the  faradic  current  daily  and  with  0.18  gramme  (3  grains)  of  iodide 
of  potassium  three  times  a day.  Since  this  treatment  was  begun,  three  weeks  ago,  the 


Case  327. 


Multiple  neuritis.  Female, 
11  years  old. 
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power  of  grasping  has  returned,  and  the  arms  react  somewhat  better  to  the  faradic 
current. 

(Subsequent  history.)  One  month  later  it  was  found  that  she  could  almost  support 
herself  without  assistance.  A little  later  she  walked  with  crutches,  and  a month  later  she 
could  walk  without  assistance,  hut  with  difficulty.  The  knee-jerks  were  still  absent.  She 
continued  to  improve,  and  finally  after  a number  of  months  recovered  entirely. 

This  boy  (Case  328),  who  has  been  brought  to  the  hospital  this  morning,  is  an  interest- 
ing case  of  multiple  neuritis. 

He  is  nine  years  old.  He  was  perfectly  well  until  he  was  six  years  old,  when  he  had 
an  attack  of  measles.  He  was  sick  for  two  weeks,  and  then  recovered  apparently  entirely. 

A week  later  it  was  noticed  that  he  became  fatigued  on  going  up-stairs,  and  finally  he  lost 
the  use  of  his  limbs.  For  a year  he  walked  with  the  help  of  a chair.  There  was  simply 
loss  of  power  of  motion,  but  no  pain.  The  appetite  was  not  lost.  He  at  times  had  slight 
headache.  After  the  paralysis  appeared  it  was  noticed  that  the  cervical  glands  swelled 
at  times.  The  bowels  were  regular,  and  there  was  no  trouble  with  the  urine.  The  limbs 
were  somewhat  tender  on  pressure.  His  temperament  was  changed,  so  that  he  was 
rather  fretful.  Somewhat  later  he  lost  the  use  of  his  legs  entirely,  so  that  he  had  to  be 

carried. 

He  then  left  his  home  and  went  to  Florida,  and  after  a few  months  recovered  the 
use  of  his  limbs  entirely  and  became  perfectly  well.  He  returned  to  his  home  and  went  to 
school  for  a month.  At  the  end  of  that  time  the  symptoms  of  the  previous  attack  began 
slowly  to  return,  and  he  finally  had  to  stop  going  to  school. 

On  examination  he  is  found  to  protrude  the  tongue  straight.  He  has  no  symptoms  refer- 
able to  the  head.  There  are  red  exanthematous  patches  on  the  elbows  and  knees.  There  is  no 
especial  atrophy  of  the  legs,  but  there  is  a good  deal  of  emaciation  of  the  arms.  The  arms 
cannot  be  raised  beyond  the  level  of  the  shoulder.  There  is  some  pain  in  the  shoulders 
when  the  arms  are  raised  for  him.  There  is  tenderness  on  pressure  of  the  shoulders.  The 
flexion  of  the  arms  is  good  ; the  grasp  of  both  hands  is  weak,  but  there  is  no  loss  of  mo\e- 
ment.  The  patellar  reflexes  are  absent,  and  he  walks  with  a peculiar  tilt  of  the  pelvis.  He 
can  stand  well  with  his  eyes  shut.  There  is  no  disturbance  of  the  kidneys  and  bladder,  and 
no  proof  that  the  symptoms  result  from  masturbation.  No  irritation  is  noticed  about  the 
prepuce,  which,  however,  is  tight.  He  cannot  get  up  from  a sitting  posture  or  when  lying 
down  He  apparently  has  lost  the  power  of  pushing  with  his  arms.  The  vertebral  column 
is  straight,  and  there  is  no  apparent  tenderness.  He  has  never  had  diphtheria  nor  any  of  the 

eruptive  diseases  except  measles.  . _ ,..  . . 

1 The  history  of  this  patient  and  the  examination  lead  me  to  eliminate  hereditary  ataxia 
and  locomotor*' ataxia.  The  rapid  improvement  which  took  place  m this  instance  w mn 
the  child  was  taken  away  from  his  home  for  some  months , and Ahe  of  £ 

symptoms  within  a month  after  his  return,  justify  me  m suspecting  that  the  cause  of  th 
Lie  is  a local  one  connected  with  the  child’s  home.  Of  such  toxic  influences,  that  from 

lead  is  the  most  common  and  probable. 

PARALYSIS  OP  THE  NEW-BORN.— By  paralysis  of  the  new- 
born is  meant  that  form  of  peripheral  paralysis  which  occurs  during  t ie 
delivery  and  which,  as  a rule,  affects  the  face  or  one  of  the  extremities.  In 
" seni  it  is  to  be  separated  from  injuries  to  the  brain  and  spinal  cord 
“re  produced  during  the  delivery, -in  fact,  the 

central  origin  which  may  occur  in  intra-utenne  life,  either 

‘“^r^-The  cause  of  this  form  of  peripheral  paralysis  is  most  often 
resulting  in  pressure  on  the  nerves.  Althoua 
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been  known  in  a number  of  cases  to  result  from  pressure  by  the  forceps 
during  the  delivery,  yet  it  has  also  been  met  with  after  an  apparently 
normal  delivery,  where  the  pressure  did  not  seem  to  be  especially  severe 
or  prolonged. 

Pathology. — When  the  nerves  of  the  face  are  affected,  the  resulting 
lesion  is  supposed  to  be  from  an  injury  of  the  facial  nerve ; and  when  the 
arm  is  affected,  the  lesion  is  supposed  to  be  an  injury  of  the  brachial  plexus 
or  of  the  nerves  in  the  lower  part  of  the  neck.  When  the  limbs  are  affected, 
both  arms  have  been  known  to  be  paralyzed ; but,  as  a rule,  the  lesion  is  of 
one  arm. 

Symptoms. — A paralysis  of  this  form  becomes  apparent  immediately 
after  birth.  This  is  a very  important  fact  to  remember,  as  in  this  way  we 
can  differentiate  the  disease  from  a paralysis  resulting  from  poliomyelitis 
anterior,  which  is  exceedingly  rare  in  the  early  months  of  life,  the  youngest 
case  on  record  being  twelve  days  old.  Where  the  face  is  affected,  it  is  due, 
as  a rule,  to  an  injury  of  the  seventh  nerve,  thus  producing  a peripheral 
facial  paralysis.  The  peripheral  form  of  facial  paralysis  is  distinguished 
from  the  central  in  that  in  the  former  all  three  branches  of  the  seventh 
nerve  are  apt  to  be  affected,  while  in  the  latter  form  only  the  lower  two 
branches  are  involved.  In  the  peripheral  form,  therefore,  the  eye  on  the 
affected  side  cannot  be  closed  entirely,  causing  the  condition  known  as  lag- 
ophthalmia,  and  there  is  inability  to  wrinkle  the  muscles  of  the  forehead 
on  the  affected  side.  In  facial  paralysis  of  central  origin  the  muscles  of 
the  forehead  are  not  affected,  and  the  ability  to  close  the  eye  is  but  little 
decreased. 

Where  the  paralysis  affects  an  arm  it  hangs  lifeless  by  the  side,  with  the 
palm  turned  backward  and  the  fingers  often  flexed.  The  fingers  and  fore- 
aim may  be  moved,  but  the  movement  of  the  upper  arm  to  any  extent  is 
lost. 

Diagnosis.  This  form  of  paralysis  is  to  be  diagnosticated  from  cerebral 
paralysis  by  the  absence  of  increased  reflex  irritability  and  by  the  distri- 
bution of  the  paralysis.  In  the  cerebral  form  all  the  muscles  are  affected  ; 
in  the  peripheral  form,  only  individual  muscles.  It  is  doubtful  whether 
paralyses  of  spinal  origin  occur  in  the  early  days  of  life. 

Cases  of  paralysis  of  the  arm  in  the  new-born  should  also  be  diag- 
nosticated from  surgical  injuries  represented  by  fractures,  dislocations,  and 
separation  of  the  epiphyses.  These  are  eliminated  only  by  a careful  exami- 
nation of  the  head  of  the  humerus  on  the  affected  side,  showing  the  absence 
of  crepitus,  abnormal  mobility,  callus,  or  deformity. 

Prognosis.— The  prognosis  in  cases  where  the  face  is  affected  is  very 
good,  as  the  paralysis  in  these  instances  lasts  but  a short  time.  We  must 
however,  be  somewhat  guarded  in  the  opinion  which  we  give  concerning 
iem,  as  in  some  instances  the  paralysis  does  not  disappear  and  the  muscles 
oi  the  face  are  left  irreparably  injured. 

In  regard  to  the  paralysis  of  the  arm,  the  prognosis  is  generally  un- 
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favorable,  especially  if  marked  improvement  does  not  soon  occur,  and  ordi- 
narily when  improvement  takes  place  it  is  very  slow.  Most  of  these  cases 

never  recover,  and  partial  recovery  should  not 
be  expected  for  a number  of  years.  Shortening 
of  the  arm  is  marked  in  the  later  history  of  the 
severer  cases. 

We  can  therefore  state  that  peripheral  paraly- 
sis of  the  new-born  when  it  affects  a limb  is 
much  more  serious  in  its  prognosis  for  complete 
recovery  than  when  it  affects  the  face. 

Treatment. — Electricity  and  massage  con- 
tinuously applied  for  a number  of  years  is  a very 
important  part  of  the  treatment  of  these  cases, 
and  obviates  the  atrophy  of  the  muscles  from 
disuse,  which  must  necessarily  take  place  to  a 
greater  or  less  extent. 

Here  is  an  infant  (Case  329),  two  hours  old,  who  has 
a peripheral  paralysis  of  the  right  side  of  the  face,  caused  by  pressure  of  the  forceps  on  the 
seventh  nerve. 

In  this  case  the  closure  which  you  notice  of  the  right  eye  is  produced  by  the  swelling 
of  the  face  and  eyelid.  You  see  that  the  entire  right  side  of  the  face  is  affected. 

I have  here  another  infant  (Case  330),  one  year  old,  who  presents  the  condition  of 
peripheral  paralysis  of  the  right  side  of  the  face. 


Case  329. 


Peripheral  paralysis  of  the  new- 
horn.  Paralysis  of  right  side  of 
face.  Forceps  delivery.  Infant,  2 
hours  old. 


Case  330. 


Peripheral  paralysis  of  the  new-horn.  Paralysis  of  right  side  of  face. 

Male,  1 year  old. 


Infant  crying. 


When  the  infant  cries  you  see  that  the  lines  on  the  right  or 

are  somewhat  obliterated,  and  that  the  right  eye  cannot  he  cod  (lagopht  ^ 

lines  of  the  left  or  non-paralvzed  side  of  the  face,  on  the  y, 

left  eve  can  be  closed.  The  mouth  is  drawn  to  the  left.  ent  of  any  kind 

The  prognosis  of  this  case  is  had  for  co^6  ^ Jhich  the  lesion  of  the  seventh 
will  probably  be  of  no  avail,  owing  to  the  length  of  time  ioi  wmcn 

nerve  has  existed. 
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This  little  boy  (Case  331)  is  two  years  old.  He  was  healthy  at  birth,  but  the  labor  was 
instrumental.  When  he  was  three  days  old  it  was  found  that  his  left  arm  was  swollen. 
He  was  first  seen  at  the  hospital  when  he  was  seven  weeks  old.  At  that  time  he  was  able 
to  move  his  fingers  and  wrists,  but  held  his  arm  with  the  elbow  straight  to  the  side  and  the 
hand  pronated.  He  is  now,  as  you  see,  able  to  make  slight  movements  of  flexion  of  the 


Case  331. 


Peripheral  paralysis  of  the  new-born.  Paralysis  of  left  arm.  Male,  2 years  old 


LwT»rtltl\Z^em“7fH^flt0id'  Uvd6r  T ^ °f 

dbT. 

than Zl"  T"  US  head’  bU‘  Cann°‘  ™Se  the  le« 

It  is  evidently  a case  of  paralysis  of  peripheral  origin  caused  by  trauma, 
see,  consiS^^^rtT 

NEURALGrA.-1,,  contradistinction  to  the  affection  of  the  nerves 
*'aVe  J“st  described  as  neuritis  is  a functional  affection  of  the 
neuralgia  ^ ° the  peripheral  nerves’  ^Presented  by  pain  and  called 

Neuralgia  is  so  rare  in  infancy  and  early  childhood  that  I shall  not  do 
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more  than  refer  to  it.  When  neuralgia  occurs  it  may  affect  very  different 
localities,  and  may  be  represented  by  intercostal  neuralgia  or  the  various 
milder  forms  of  flitting  pains  in  different  parts  of  the  body  which  so  com- 
monly occur  in  children. 

I have  found  in  most  cases  of  neuralgia  that  temporary  relief  from  the 
pain  can  be  obtained  by  the  use  of  phenacetine,  and  I have  never  seen  any 
contra-indications  to  using  this  drug.  It  can  be  given  in  doses  of  0.06 
gramme  (1  grain)  for  every  year  of  the  child’s  life  up  to  0.6  gramme  (10 
grains).  I am  in  the  habit  of  guarding  against  any  possible  bad  effects 
by  giving  the  phenacetine  in  a little  brandy-and-water. 
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LECTURE  XXXV. 

II.  NERVOUS  DISEASES  PRESUMABLY  ORGANIC. 

Chorea. — Epilepsy. — Insanity. 

In  speaking  of  the  next  class  of  nervous  diseases,  which  I have  called 
“ presumably  organic/’  it  may  perhaps  be  well  to  explain  why  I have 
made  use  of  this  term.  It  is  because  we  cannot  help  feeling  that  in  true 
chorea  or  true  epilepsy  there  must  be  some  organic  lesion,  and  that  it 
merely  remains  for  future  investigation  to  show  what  the  lesion  is.  When 
this  lesion  has  been  determined  we  can  relegate  the  disease  to  the  organic 
class,  or  possibly  it  may  be  decided  that  it  belongs  to  the  functional  diseases. 
Of  course  there  can  be  but  a slight  pathological  distinction  between  these 
diseases  and  those  which  I have  called  functional,  but  their  chronic  course 
and  their  serious  nature  ally  them  clinically  so  much  more  closely  to  the 
diseases  of  known  organic  origin  than  to  the  indefinite  functional  class  that, 
for  simplicity  in  teaching,  I have  decided  to  separate  them  from  the  latter. 

CHOREA. — Chorea  is  a disease  characterized  by  irregular  and  invol- 
untary muscular  movements  without  loss  of  consciousness,  and  affecting  the 
muscles  of  volition. 

The  disease  is  rare  in  infancy,  but  may  occur  in  the  early  months  of 
life.  It  seldom  begins  after  puberty.  It  is  most  apt  to  begin  and  is  most 
marked  in  its  symptoms  during  the  period  of  the  second  dentition, — that 
is,  during  the  period  of  active  growth,  from  six  years  to  puberty.  The 
greatest  number  of  cases  is  found  among  the  female  sex  and  among  those 
who  do  not  receive  sufficiently  nutritious  food.  It  will  be  well  for  you 
to  understand  clearly  that  a sharp  distinction  should  be  made  between  the 
disease  chorea,  with  its  characteristic  choreiform  symptoms,  and  the  same 
choreiform  symptoms  resulting  from  various  diseases,  sometimes  represented 
bv  central  nervous  lesions,  sometimes  by  purely  reflex  causes.  It  will  save 
} ou  much  useless  reading  of  the  literature  of  chorea  and  much  profitless 
discussion  as  to  its  etiology  and  pathology  if  you  will  bear  this  distinction 
in  mind.  Eliminating  those  forms  of  chorea  which  are  due  to  gross  lesions 
of  the  nervous  system,  such  as  the  post-hemiplegic  and  congenital  forms, 
we  can  at  once  very  materially  reduce  the  cases  of  true  chorea.  In  like 
manner  we  should  separate  from  true  chorea  those  cases  of  peripheral  irri- 
tation m which  the  partial  choreiform  symptoms  are  evidently  reflex  and 
can  be  cured  by  removal  of  the  cause.  Examples  of  these  reflex  choreiform 
symptoms  are  the  facial  chorea  from  naso -pharyngeal  irritation  and  the 
partial  choreiform  movements  occasionally  arising  from  errors  of  refraction 
and  ocular  insufficiency.  The  consideration  of  these  anomalous  forms  of 
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chorea  belongs  with  the  diseases  in  which  they  occur,  and  they  should  be 
spoken  of  in  connection  with  the  other  symptoms  of  these  diseases. 

Etiology. — Chorea  can  be  precipitated  by  other  diseases,  such  as 
measles,  though  this,  in  my  experience,  rarely  occurs  except  among  the 
poorly  cared- for.  A certain  number  of  cases  have  so  directly  followed 
intense  fright  that  we  must  acknowledge  acute  mental  conditions  as  a cause. 
The  disease  which  is  most  frequently  associated  with  chorea  is  rheumatism. 
The  percentage  of  cases,  however,  in  which  this  association  takes  place  is 
difficult  to  determine.  This  difficulty  arises  from  the  want  of  uniform- 
ity in  the  reported  cases  of  different  observers,  due  to  their  different  ideas 
as  to  what  constitutes  rheumatism.  If  only  the  cases  of  acute  articular 
rheumatism  are  to  be  classified  under  rheumatism,  very  few  cases  of  asso- 
ciated chorea  will  be  spoken  of ; while  if  all  the  flitting  aches  and  pains  of 
childhood  are  considered  to  be  rheumatism,  the  number  of  choreic  cases 
caused  by  rheumatism  rises  to  fifty  per  cent.,  or  possibly  more.  The  truth 
will  in  the  future  probably  be  found  to  lie  in  some  intermediate  number,  for 
that  in  certain  cases  a close  connection  exists  between  chorea  and  rheuma- 
tism is  very  evident.  The  difficulty  becomes  still  greater  when  we  examine 
the  relationship  between  chorea  and  endocarditis.  Of  course  where  there  is 
a rheumatic  element  in  the  case  we  should  expect  a cardiac  lesion  to  arise, 
and  to  be  dependent  on  the  rheumatism.  In  certain  cases,  however,  we  find 
chorea  with  endocarditis  entirely  irrespective  of  rheumatism.  This  occurs 
to  such  an  extent  that  in  our  cases  of  chorea  we  should  watch  for  cardiac- 
lesions  just  as  carefully  as  in  our  rheumatic  cases.  Heart  murmurs  of  a 
hsemic  nature  may  occur  in  chorea  as  in  any  other  disease  of  a debilitating 
nature.  They  should,  however,  always  be  looked  upon  seriously,  as  possibly 
indicating  an  insidious  form  of  organic  endocarditis,  which,  instead  of  being- 
evanescent  and  passing  off  entirely  with  the  recovery  of  the  chorea,  may 
either  seriously  disable  the  heart  or  lead  to  a fatal  issue.  A special  microbic 
cause  for  chorea,  as  for  rheumatism,  must  be  thought  of,  but  as  yet  has  not 
been  proved  to  exist.  An  hereditary  tendency  to  nervous  explosions  of  a 
choreic  type  has  long  held  a prominent  place  in  the  etiology  of  chorea.  n 
my  experience,  however,  it  is  not  very  common,  unless  the  children  are 
poorly  nourished,  badly  cared  for,  or  exposed  to  nervous  excitement  during 


their  school  life.  , 

Overtaxing  of  the  central  nervous  system  during  the  school  year  has  so 

often  been  shown  to  result  in  an  attack  of  chorea  in  the  spring  and  in  a re- 
currence in  the  autumn  on  returning  to  school,  that  it  should  be  lecognizi. 
in  considering  the  etiology  of  the  disease.  Strain  of  the  ocular  muscles  . » 

been  considered  an  exciting  cause  of  chorea.  . , • , 

Pathology.— There  are  a large  number  of  cases  of  choiea 
the  disease  is  found  to  have  no  apparent  pathological  lesion. 
however  show  us  that  the  morbid  process  is  located  in  some  part  of  tl 
central  nervous  system.  The  lesion,  however  produced  and  whatever  it  s 
rioted  b/a  profound  excitement  of  the  motor  centres,  presumably 
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due  to  their  inanition,  and  is  accompanied  by  a temporary  inability  of  these 
centres  to  recover  themselves.  Many  lesions  have  been  described  as  occur- 
ring in  chorea,  but  in  the  pure  cases  (Sydenham’s  chorea)  which  I have  just 
described,  and  which  really  represent  the  disease,  there  is  no  lesion  which 
with  our  present  knowledge  we  can  say  is  characteristic. 

Symptoms. — Chorea  may  be  in  its  distribution  general  or  partial ; in  its 
course  acute,  subacute,  or  chronic.  In  many  cases  the  disease  is  exceedingly 
mild  in  its  symptoms  and  of  a benign  type ; in  others  it  assumes  a severity 
which  seems  to  threaten  life.  I shall  presently  show  you  examples  of  both 
types  of  the  disease.  The  beginning,  though  at  times  sudden,  as  from 
fright,  is,  as  a rule,  gradual,  at  first  a few  muscles  only  being  affected.  The 
child  becomes  fretful  and  impatient,  and  we  must  carefully  differentiate 
these  symptoms  from  those  resulting  from  bad  temper,  for  which  they  are 
apt  to  be  mistaken  by  the  family.  The  clinical  picture  of  the  disease  is  a 
jerky,  irregular,  involuntary  contraction  and  relaxation  of  the  muscles,  apt 
to  begin  in  the  fingers,  hands,  and  face.  There  is  an  irregular,  uncertain 
action  of  the  part  affected,  and  efforts  of  the  will  only  partly  control  the 
movements.  As  the  disease  progresses,  the  voluntary  control  of  the  muscles 
diminishes  more  and  more,  and  at  times  disappears  entirely. 

The  movements  ordinarily  cease  during  sleep,  but  in  severe  cases  they 
continue  during  and  even  interfere  with  it.  At  times  the  child  is  unable  to 
walk,  on  account  of  weakness.  The  speech  may  become  slow  and  indistinct, 
from  the  affection  of  the  muscles  of  the  tongue  and  of  the  larynx,  and  even 
mastication  and  deglutition  may  become  difficult.  In  very  severe  cases  the 
difficulty  in  speech  may  be  enhanced  by  the  mental  condition,  which  may 
become  impaired,  and  which  is  represented  by  dulness  and  apathy.  The 
tendon  reflexes  are  apt  to  be  lessened  in  severe  cases.  The  muscles  grow 
weak  and  soft,  and  there  is  considerable  emaciation.  There  is  usually  loss 
of  appetite,  and  the  bowels  are  often  constipated.  The  urine  and  its  urea 
have  been  found  to  be  increased  during  the  course  of  the  disease.  The 
dynamometer  usually  shows  impaired  muscular  power.  In  certain  cases  the 
muscles  of  the  extremities  on  one  side  of  the  body  are  principally  or  alone 
affected  (hemichorea).  These  cases  do  not  differ  from  the  ordinary  bilateral 
cases  in  any  way  except  in  this  respect. 

In  very  severe  cases  there  may  be  involuntary  evacuations  of  the  faeces 
and  of  the  urine.  The  disease  is  distinct  from  epilepsy,  and  there  is  little 
danger  of  the  patient  becoming  epileptic  unless  the  disease  happens  to  develop 
in  an  individual  who  is  predisposed  to  that  condition. 

Prognosis. — Chorea  is  very  apt  to  show  relapses  and  to  recur  every 
year  for  some  years.  Though  often  obstinate  in  the  persistency  of  its 
symptoms,  yet  it  may  be  said  to  be  self-limited,  and,  as  a rule,  to  recover, 
provided  no  complications,  such  as  from  cardiac  disease,  arise.  The  time 
which  elapses  before  complete  recovery  is  very  variable,  but  well-marked 
cases  usually  extend  over  a period  of  three  or  four  months.  Although, 
as  you  will  notice,  in  speaking  of  the  prognosis  of  chorea  T consider  it. 
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us  a rule,  a benign  disease,  yet  we  must  always  look  upon  it  as  a serious 
disturbance  until  we  are  sure  that  we  are  dealing  with  the  usual  mild  form 
of  the  affection.  As  an  illustration  of  how  careful  we  should  be  to  give  a 
guarded  prognosis  in  the  early  stages  of  acute  chorea,  I shall  mention  the 
following  case  : 

A girl  (Case  332),  nine  years  old  (Cook  and  Beale),  began  to  have  choreic  movements, 
■which  constantly  became  worse.  Delirium  developed,  with  a slight  fever,  a rapid  and 
feeble  pulse,  and  a quick  and  interrupted  respiration.  Death  suddenly  occurred  one  hun- 
dred and  thirty  hours  after  the  onset  of  the  disease.  The  autopsy  revealed  extreme  ansemia 
of  the  pons  and  medulla,  but  no  other  changes  of  note  in  other  parts  of  the  body. 

We  must  allow  that  even  uncomplicated  chorea  is  a varying  disease  as  to 
the  severity  of  its  symptoms  and  their  persistence  for  a longer  or  a shorter 
time.  We  also  know  that  there  is  a marked  tendency  to  relapse,  aud  that 
the  number  of  relapses  varies  to  a great  degree.  The  length  of  the  attack 
and  the  response  to  treatment  may  differ  much.  Bearing  these  facts  in 
mind,  you  will  comprehend  the  rapidity  with  which  certain  individuals  are 
attacked  or  the  quickness  with  which  they  recover.  You  will  meet  with 
some  cases  which  recover  rapidly  under  only  hygienic  treatment,  and  with 
others  which  are  apparently  unaffected  by  any  drug  whatever.  Where 
heart-murmurs,  evidently  representing  organic  disease,  appear,  you  will 
often  find  cause  for  wonder  in  the  comparatively  slight  discomfort  which  the 
cardiac  lesions  entail.  At  times,  again,  you  will  be  surprised  at  the  rapidly 
fatal  course  of  some  cases  complicated  by  cardiac  disease,  and  at  their 
uncontrollability  by  any  treatment  whatever. 

Treatment. — The  disease  is  variable  in  its  duration  whether  treated 
by  drugs  or  not.  There  cannot  be  said  to  be  any  specific  treatment  with 
drugs  for  chorea,  but  of  the  many  drugs  that  have  been  used  in  this  disease 
arsenic  has,  in  my  experience,  been  the  most  beneficial.  Arsenic  should, 
however,  be  used  with  care,  and  on  the  appearance  of  any  evidence  of  the 
physiological  action  of  the  drug,  such  as  nausea  or  oedema  of  the  eyelids,  it 
should  at  ouce  be  discontinued.  It  should  not,  as  a rule,  be  given  in  very 
large  doses,  as  cases  have  occurred  in  which  it  has  produced  a multiple  neu- 
ritis of  many  months’  duration.  Where  any  special  cause  can  be  found  foi 
the  attack,  such  as  rheumatism,  appropriate  treatment  directed  to  that  cause 
should  be  employed.  It  is  manifest,  however,  in  the  uncomplicated  cases 
that  our  main  reliance  must  be  placed  on  hygiene  and  food.  Fresh  air, 
nutritious  food,  tonics  to  control  the  ansemia  and  general  prostration,  kind- 
ness, seclusion  to  secure  mental  quiet,  stimulants  if  theie  is  much  lesu  ting 
weakness,  and  the  bromides  for  insomnia  and  over-excitement,  are  tie 
means  which  I have  found  most  valuable  in  managing  this  disease  I 
have  seen  well-marked  cases  get  well  in  from  sixty  to  seventy  days  where 
good  food  and  a small  amount  of  stimulant  constituted  the  entire  treatmen 

If  the  attack  is  very  severe,  skilled  nursing  is  a very  important  adjunct 
in  the  treatment.  The  child  should  be  protected  from  harming  itself  by 
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means  of  the  padded  bed,  and  light  but  well-padded  splints  to  control  the 
movements  during  sleep  are  indicated  occasionally. 

I have  a number  of  cases  of  chorea  to  show  you.  It  is  one  of  the  most 
common  diseases  that  are  seen  in  the  hospital. 

Here  is  a little  girl  (Case  333),  six  years  old,  who  represents  one  of  the  milder  forms 
of  chorea.  There  is  no  history  of  nervous  or  cardiac  disease  or  rheumatism  in  the  family, 

and  the  child  herself  has  never  been  sick  before. 

Three  weeks  ago  she  complained  of  pain  in  her  left  hand  and  arm,  and  later  the 
muscles  of  the  arm  began  to  twitch.  Soon  after,  the  whole  body  was  affected  in  the 
same  way.  Somewhat  later  it  was  found  that  the  child  could  not  talk  plainly,  and  it 
was  with  some  difficulty  that  she  could  feed  herself.  She  seemed  nervous  and  peevish, 
and  showed  constant  irregular  incoordinate  movements,  chiefly  of  the  face,  mouth,  and 
upper  extremities.  The  legs  were  slightly  affected,  and  sometimes  the  muscles  of  the 
trunk  also.  There  has  been  no  paralysis  of  the  muscles.  The  eyes  have  been  normal  in 
their  reaction. 

Since  entering  the  hospital  she  has  been  treated  chiefly  without  drugs,  and  especial 
attention  has  been  paid  to  giving  her  a nourishing  diet,  baths,  gentle  massage,  and  rest  in 
bed  in  a quiet  corner  of  the  ward. 

On  entering  the  hospital,  three  weeks  ago,  a physical  examination  showed  nothing 
abnormal  in  connection  with  the  heart  or  other  organs.  An  examination  of  the  urine 
showed  it  to  be  normal. 

You  see  to-day  that  she  is  looking  very  well,  and  that  the  incoordinate  movements  have 
ceased  entirely.  Marked  improvement  was  shown  after  she  had  been  in  the  hospital  for 
two  weeks,  and  for  the  last  few  days,  about  the  forty-second  day  from  the  onset  of  the 
disease,  I have  considered  her  cured  and  ready  to  return  to  her  home. 

Here  is  a little  girl  (Case  334,  page  716),  eight  years  old,  whose  symptoms  are  so 
characteristic  that  we  can  at  once  make  a diagnosis  of  chorea. 

I have  not  been  able  to  ascertain  anything  concerning  the  history  of  this  child,  except 
that  she  has  been  subject  to  attacks  of  this  nature  for  some  time.  There  is  no  history  of 
rheumatism,  nor  of  any  other  disease.  The  child  seems  to  he  physically  well  and  strong, 
and  on  examination  nothing  abnormal  is  found  in  any  of  the  organs,  with  the  exception 
of  a slight  systolic  souffle  heard  distinctly  at  the  apex  of  the  heart  and  transmitted  through 
the  axilla  into  the  posterior  scapular  region.  The  area  of  cardiac  dulness  is  not  increased. 
The  patellar  reflexes  are  increased.  There  are  marked  choreic  movements  of  the  hands, 
legs,  and  head.  On  inspection  you  see  that  the  limbs  are  flexed  and  extended,  with  irreg- 
ular incoordinate  movements,  and  that  there  are  from  time  to  time  the  same  muscular 
contractions  in  the  face.  She  shows  a certain  amount  of  mental  disturbance,  characterized 
sometimes  by  peevishness  and  sometimes  by  slyness ; she  is  dull  rather  than  bright. 

She  represents  the  disease  chorea  of  a moderately  severe  type,  which  from  its  constant 
recurrence  and  chronic  course  will  probably  prove  to  be  very  intractable.  The  prognosis 
as  to  her  mental  condition  is  especially  serious,  as  the  probability  is  that  the  mental  im- 
pairment will  increase  rather  than  decrease. 

She  has  been  treated  with  a number  of  drugs,  such  as  arsenic,  quinine,  iron,  and  others, 
none  of  which  seem  to  be  of  any  benefit. 

In  regard  to  the  mitral  systolic  souffle  to  which  I have  just  referred,  it  is  possible  that 
it  is  wholly  a functional  manifestation.  You  must  always  bear  in  mind,  however,  that 
there  is  great  liability  in  cases  of  chorea  of  organic  cardiac  disease  developing,  and  that 
until  all  signs  of  cardiac  disturbance  have  disappeared  a very  guarded  prognosis  should  be 
given  as  to  whether  the  cardiac  disturbance  is  of  functional  or  of  organic  origin. 

In  a case  of  this  kind,  instead  of  the  gradual  diminution  of  the  murmur,  which  would 
seem  likely  to  occur,  judging  from  the  very  slight  evidence  of  cardiac  disturbance  present, 
especially  as  the  murmur  could  be  well  accounted  for  by  the  choreic  functional  disturbance, 
it  is  possible  that  an  endocarditis  with  valvular  disease  may  exist  and  later  produce  more 
serious  symptoms. 


716 


PEDIATRICS. 


I shall  now  show  you  this  little  girl  (Case  335),  thirteen  years  old,  who  represents  one 
of  the  milder  forms  of  recurrent  chorea. 

She  had  a number  ot  diseases  preceding  her  first  attack  of  chorea.  When  she  was  two 
years  old  she  had  an  attack  of  diphtheria,  when  five  years  old  one  of  measles,  when  seven 
years  old  one  ot  scarlet  fever,  and  when  eight  years  old  one  of  rheumatism. 

When  nine  years  old  she  had  her  first  attack  of  chorea,  which  occurred  in  the  spring  of 
the  year  and  lasted  for  a number  of  months.  This  was  followed  in  the  spring  of  the  next 
year  by  a second  attack.  In  the  spring  of  the  following  year  she  had  a third  attack  of  the 


Case  334. 


Case  335. 


Chorea.  Female,  8 years  old. 


Recurrent  chorea,  fifth  attack.  Female,  13  years  old. 


disease ; at  this  time  the  incoordinate  movements  were  not  so  marked  as  m the  previous 
attacks,  but  the  debility  was  greater.  When  she  was  examined  during  this  attack,  it  was 
found  that  the  heart,  although  weak  and  somewhat  irregular,  presented  no  evidence  ot 
murmurs.  The  pulse  was  84,  the  temperature  was  normal,  and  there  were  no  signs  of  any 
other  disease.  She  was  treated  at  the  hospital,  and  recovered  in  a few  months.  In  the 
spring  of  the  next  year  she  had  a fourth  attack  of  chorea.  At  that  time  nothing  abnormal 
beyond  the  choreic  movements  was  noticed.  She  was  treated  with  from  0.18  to  0. 30 
gramme  (3  to  6 minims)  of  Fowler’s  solution  three  times  a day,  and  in  a few  months  lett 

the  hospital  apparently  well.  . „ . „ ..  , . , 

In  the  spring  of  the  present  year,  one  year  from  the  beginning  of  the  fourth  attac.v. 

she  entered  the  hospital  with  a fifth  attack,  for  which  she  is  now  being  treated.  In  this 
attack,  after  using  Fowler’s  solution  for  a few  weeks  and  not  obtaining  any  especia  >ene  , 
I have  given  her  iron  and  mix  vomica.  She  is  gradually  improving  under  this  treatment, 
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and,  as  you  see,  lias  a fairly  good  color,  has  a good  appetite,  and  seems  quite  strong.  There 
are  some  remains  of  the  incoordinate  movements,  which  especially  appear  when  she  is 
embarrassed  by  the  observation  of  the  people  who  are  around  her.  You  see  she  now  has  a 
slight  twitching  of  the  face  and  hands,  and  occasionally  the  hands,  and  especially  the 
thumbs,  are  drawn  inward  with  an  arhythmical  movement. 

The  prognosis  in  this  case  is  good.  Although  she  has  had  live  attacks  of  chorea,  no 
organic  lesion  of  the  heart,  nor  any  other  abnormal  condition,,  has  resulted  from  them,  and 
she  will  probably  recover  entirely,  and  will  not  continue  to  have  attacks  of  the  disease 
when  she  is  a little  older. 

This  little  boy  (Case  336),  eight  years  old,  is  a case  of  chorea  which  I wish  merely  to 
show  you  as  one  in  which  the  treatment  by  quinine  was  found  to  be  followed  by  an  increase 
in  the  choreic  movements  and  to  be  entirely  without  benefit. 

The  child  has  always  been  of  a nervous  temperament  and  very  studious,  and  has 
grown  rather  more  rapidly  than  other  children  of  the  same  age.  He  was  taken  sick  one 
month  ago,  and  has  been  in  the  hospital  two  weeks. 

On  entering  the  hospital  he  had  the  usual  symptoms  of  chorea,  incoordination  on  using 
his  muscles,  and  difficulty  with  his  speech.  His  mind  was  clear,  and  there  was  nothing 
abnormal  detected  about  him  except  a cardiac  murmur,  apparently  hsemic,  and  consider- 
able general  weakness,  so  that  he  walked  with  difficulty.  He  was  at  once  treated  with 
absolute  rest  and  quiet  in  a room  separate  from  the  rest  of  the  patients  in  the  hospital,  and 
small  doses  of  iron  were  administered.  His  general  condition  improved  gradually  but 
slowly  during  this  week,  when  it  was  thought  advisable  to  endeavor  to  hasten  his  recovery 
by  giving  him  quinine.  Sulphate  of  quinine  was  administered  in  doses  of  0.12  gramme 
(2  grains)  three  times  a day,  with  orders  to  have  it  gradually  increased  to  1.2  grammes 
(20  grains)  in  the  twenty-four  hours.  This  treatment  was  continued  during  the  last  week 
until  the  amount  of  quinine  taken  in  the  twenty-four  hours  amounted  to  1 gramme  (15 
grains). 

Under  this  treatment  he  has  grown  steadily  worse.  The  disturbance  in  speech  has 
greatly  increased,  and  he  has  lost  the  power  of  using  his  arms  and  legs.  His  mind  is 
clear.  There  is  no  vomiting,  but  he  has  a certain  amount  of  tinnitus  aurium  and  a slight 
headache.  As  the  deglutition  is  also  beginning  to  be  affected,  I have  considered  it  wise  to 
omit  the  quinine. 

(Subsequent  history.)  After  the  quinine  had  been  omitted  for  twenty-four  hours  the 
child’s  general  condition  was  decidedly  improved.  The  treatment  with  iron  was  renewed, 
and  he  gradually  recovered,  leaving  the  hospital  one  month  later  in  apparently  good 
health  ; the  cardiac  murmur  had  disappeared,  there  were  no  incoordinate  movements,  and 
he  could  speak  and  use  his  arms  and  legs  normally. 

This  next  boy  (Case  337),  nine  years  old,  has  been  subject  to  attacks  of  chorea  for 
nearly  four  years.  The  attacks  usually  come  on  in  the  spring  with  considerable  severity, 
and  continue  for  nearly  six  months,  gradually  diminishing  in  intensity  until  the  symptoms 
are  scarcely  noticeable.  The  child  has  a history  of  rheumatism,  not,  however,  of  a high 
grade.  The  attack  from  which  he  is  now  suffering  began  four  months  ago,  and  has  been 
a quite  severe  one,  so  that  he  has  been  unable  to  control  the  movements  of  his  hands  and 
face  during  the  day  ; they  are,  however,  quiet  at  night. 

On  entering  the  hospital  a physical  examination  showed  a marked  systolic  murmur, 
heard  most  distinctly  at  the  apex  and  transmitted  to  the  axilla.  The  area  of  cardiac  dulness 

was  not  especially  enlarged.  The  urine  was  normal,  and  nothing  abnormal  was  detected 
about  the  child. 

He  was  at  first  treated  with  Fowler’s  solution,  0.12  gramme  (2  minims),  three  times  a 
day.  After  four  days  the  choreic  movements  became  less  marked  and  the  cardiac  souffle 
ess  distinct.  Two  days  later,  however,  the  Fowler’s  solution  had  to  be  omitted  as  it 

:::inaT;!-div”miting- At this time there was a d°ubie s°uffle’ heard m°st <^^17 

was  renewed  w 3lose  to  *8  ^mum.  A few  days  later  Fowler’s  solution 

was  renewed,  but  as  it  caused  gastric  disturbance,  again  had  to  be  omitted,  and  it  was 

If  The  fac  C T0t  gWen  f°r  m°re  than  tW°  dayS  a timG  With0ut  causillg  puffiness 
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A month  later  the  choreic  movements  had  decidedly  lessened  and  the  cardiac  murmurs 
disappeared. 

To-day,  two  months  from  the  time  when  he  entered  the  hospital,  he  appears  to  he  free 
from  the  disease.  His  muscular  movements  are  natural,  though  his  legs  are  slightly  weak ; 
he  has  a good  appetite,  and  there  arc  no  abnormal  symptoms  connected  with  the  heart. 

I show  you  this  case  as  representing  one  of  recurrent  chorea  in  which  arsenic  is  not 
tolerated,  and  in  which  the  indications  for  treatment  are  chiefly  rest,  good  food,  bathing, 
and  massage  in  the  beginning,  followed  later  by  the  administration  of  some  mild  form  of 
iron,  such  as  the  tartrate  of  iron  and  potassium.  The  cardiac  disturbance  in  this  case  was 
in  all  probability  functional  rather  than  organic,  as  not  only  were  the  cardiac  murmurs  most 
distinct  when  the  child  was  weak  and  amende,  gradually  growing  less  as  he  grew  stronger 
and  the  anaemia  disappeared,  but  also  on  the  most  careful  physical  examination  I can  now 
find  no  evidence  of  organic  disease.  You  can  therefore  consider  it  a case  of  recurrent 
chorea  with  accompanying  functional  cardiac  disturbance. 

This  little  girl  (Case  338),  four  and  one-half  years  old,  in  this  bed  in  a quiet  corner  of 
the  ward,  is  an  exaggerated  case  of  chorea. 

Until  this  attack  she  had  been  a healthy,  bright,  strong  child.  She  had  an  attack  of 
pertussis  when  she  was  two  and  one-half  years  old,  and  one  of  measles  when  she  was  three 
and  one-half  years  old.  She  has  never  had  rheumatism.  She  began  to  have  choreic  move- 
ments of  a rather  subacute  type  one  year  previous  to  this  attack  for  which  she  has  been 
brought  to  the  hospital.  The  onset  of  this  second  attack  was  while  she  was  going  to  school, 
and  when  she  was  in  fairly  good  health.  The  muscles  of  the  mouth  and  face  were  first 
affected,  and  she  seemed  to  get  very  much  excited  when  at  school,  without  any  apparent 
cause.  The  symptoms  rapidly  increased  in  severity,  and  she  was  brought  to  tbe  hospital 
a few  days  ago. 

I shall  not  give  you  the  details  of  this  case,  as  they  differ  very  little  from  those  which 
I have  already  described  to  you.  I show  her  to  you  as  representing  one  of  the  exaggerated 
forms  of  chorea. 

The  symptoms  have  increased  since  entering  the  hospital,  and  the  muscular  move- 
ments are  so  prominent,  even  at  times  occurring  when  she  is  asleep,  that  she  has  to  be 
kept  in  a padded  bed.  She  is  apparently  unconscious.  She  sleeps  with  the  greatest  diffi- 
culty, and  she  has  been  unable  to  speak  since  she  entered  the  hospital.  At  times  the  head 
has  been  slightly  retracted,  but  there  has  not  seemed  to  be  any  especial  rigidity  of  the 
muscles  of  the  neck.  The  area  of  cardiac  dulness  is  not  enlarged.  There  is  a slight  cardiac 
murmur,  heard  most  distinctly  at  the  base  of  the  heart.  She  is  being  treated  with  stimulants 
and  as  much  milk  as  it  is  possible  to  make  her  swallow,  but  at  present  she  is  taking  only 

about  473.11  c.c.  (1  pint)  in  the  twenty-four  hours. 

(Subsequent  history.)  The  choreic  symptoms  lasted  for  some  weeks,  but  gradually 

grew  less  violent,  and  the  child  finally  recovered  entirely. 

An  examination  of  the  heart  two  years  later  showed  that  organic  disease  was  present, 
as  indicated  by  the  enlargement  of  the  cardiac  area  of  dulness,  a mitral  systolic  murmur  at 
the  apex,  and  an  accentuated  second  pulmonic  sound.  At  the  time  of  this  examination  the 
child  was  found  to  be  weak  and  delicate,  and  was  evidently  suffering  from  the  effects  of 

organic  cardiac  disease.) 


In  connection  with  the  previous  case  I shall  report  to  you  a case  which 
I saw  in  consultation  with  Dr.  Boardman. 

A boy  (Case  339),  ten  years  old,  had  always  been  delicate,  but  had  had  no  special 
disease  such  as  rheumatism',  until  six  weeks  previous  to  the  time  when  I saw  him,  when 
he  v said  to  have  had  an  attack  of  epidemic  influenza.  He  recovered  completely  from  the 
disease  in  ten  days,  and  seemed  as  well  as  ever.  Three  or  four  days  later  he  began  to  show 

svmotoms  of  chorea.  These  symptoms  gradually  increased  in  severity,  and  finally  veie 
symptoms  A fter  he  had  had  the  chorea  for  one  week  he  was 
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insomnia.  In  the  second  week  of  the  attack  the  choreic  movements  became  so  violent  as 
to  endanger  his  falling  out  of  bed.  The  temperature  up  to  the  time  when  I saw  him,  in 
the  fourth  week  of  the  attack,  was  normal.  The  pulse  varied  from  140  to  150,  and  the 
respirations  from  35  to  40. 

When  I saw  him,  at  the  end  of  the  fourth  week  from  the  beginning  of  the  chorea,  his 
mind  was  perfectly  clear ; he  had  a little  pain  in  the  hands  and  shoulders,  apparently  from 
the  continual  movements.  He  was  unable  to  articulate  clearly.  There  was  difficulty  in 
swallowing,  and  he  was  considerably  emaciated.  Nothing  abnormal  was  found  in  the 
lungs.  The  heart  was  heating  tumultuously.  The  area  of  cardiac  dulness  was  very  slightly 
enlarged,  but  there  were  no  cardiac  murmurs. 

The  case  was  apparently  one  of  primary  acute  chorea  without  complications.  Although 
in  many  of  these  severe  cases  of  chorea  no  evidence  of  cardiac  disease  can  be  obtained  on 
physical  examination  beyond  a slight  dilatation  of  the  left  ventricle,  yet  some  disease  of 
the  endocardium  or  valves  may  often  be  found  at  the  autopsy.  In  these  cases,  however, 
the  temperature  is,  as  a rule,  raised.  In  this  case  the  continuous  normal  temperature  and 
the  absence  of  any  signs  of  cardiac  disease  beyond  a slight  dilatation  from  the  apparent 
weakness  of  the  ventricular  muscles  seemed  to  indicate  that  it  was  a case  of  simple  chorea 
without  disease  of  any  of  the  organs. 

Although  the  child  was  carefully  nursed  and  remedies  of  various  kinds  were  employed 
to  strengthen  the  action  of  the  heart  and  to  support  his  general  strength,  he  failed  rapidly, 
and  died  of  exhaustion  a few  days  after  I saw  him. 

I will  now  show  you  this  little  girl  (Case  340),  eight  years  old,  whom  I have  had 
placed  in  a warm  room  so  that  she  can  be  examined  naked  without  harm. 


Cask  340. 


I. 


Rheumatic  arthritis.  Endocarditis.  Cardiac  enlargement.  Chorea.  Female,  8 years  old. 


The  history  given  to  me  when  the  child  entered  the  hospital  was  that  the  mother  had 
been  subject  to  attacks  of  rheumatism.  This  child  has  not  had  any  especial  diseases,  with 
the  exception  of  an  attack  of  measles  when  she  was  three  or  four  years  old,  until  she  had  an 
attack  of  rheumatic  arthritis  six  months  ago.  At  that  time  she  was  confined  to  bed 
with  fever,  and  with  pain,  tenderness,  and  swelling  in  all  her  joints,  especially  of  the  knees 
and  fingers.  Although  she  recovered  from  the  acute  symptoms  of  the  rheumatism,  she  has 
since  then  never  been  able  to  use  her  arms  and  hands,  nor  has  she  been  able  to  walk  much. 

lave  no  record  of  the  condition  of  her  heart  during  the  attack  of  rheumatism,  but  so  far 
as  I can  ascertain  there  was  no  evidence  of  cardiac  disease  prior  to  the  rheumatism.  Durum 
e course  of  the  rheumatism  there  were  no  other  especial  symptoms  noticed,  except  that 
cr  disposition  was  evidently  much  changed  and  she  became  peevish  and  fretful. 

One  week  before  entering  the  hospital  she  began  to  have  choreic  movements  Thev 
were  moderate  in  degree,  but  incessant.  A few  days  later  the  incoordination  of  the  muscles 
was  also  noticed  when  she  endeavored  to  speak  or  to  swallow.  There  were  continual 
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choreic  movements  of  the  eyes,  face,  and  lingers,  and,  although  seemingly  she  could  under- 
stand what  was  said,  she  was  unable  to  speak  clearly.  She  has  been  in  the  hospital  ten 
days,  and  is,  as  you  see,  much  emaciated.  You  will  notice  the  incoordinate  movements 
of  all  the  muscles  of  the  face,  eyes,  head,  neck,  body,  and  extremities.  The  peculiar  look 
which  occurs  in  these  cases,  and  which  can  he  expressed  by  embarrassment,  is  clearly  shown 
here.  The  child  feels  that  she  cannot  control  her  muscular  movements,  and  cannot  even 
fix  her  gaze  on  any  object  steadily.  Although  the  case  is  a severe  one,  the  mind  is  not 
affected  beyond  a slight  degree  of  hebetude.  On  physical  examination  I find  that  the 
lungs  are  normal.  On  examining  the  cardiac  region  you  notice  that  the  impulse  of  the 
heart  is  outside  of  the  mammary  line  and  in  about  the  sixth  interspace.  On  palpation  the 
contractions  of  the  heart  are  found  to  be  of  an  irritable  nature,  clearly  felt,  but  not  so 
strong  as  normal.  At  times  there  is  a feeling  as  though  the  ventricular  contractions  were 
hesitating,  and  they  are  of  an  irregular  form,  which  suggests  that  the  incoordination  of 
the  other  muscles  is  participated  in  by  those  of  the  heart.  On  percussion  there  is  normal 
resonance  to  the  right  of  the  sternum  and  under  its  upper  part  as  far  as  the  third  right 
interspace.  There  is  dulness  under  the  sternum,  beginning  at  the  second  left  interspace, 
extending  across  to  the  third  right  interspace,  and  involving  the  lower  part  of  the  sternum. 
I have  marked  the  area  of  cardiac*  dulness  in  black.  It  extends  upward  to  the  left  of  the 
sternum  as  far  as  the  second  rib,  then  to  the  left  and  downward  outside  of  the  mammary 
line  until  it  reaches  the  impulse  of  the  heart  in  the  sixth  left  interspace.  On  auscultation  a 
murmur  is  heard  most  distinctly  with  the  first  sound  at  the  apex  of  the  heart,  and  is  trans- 
mitted to  the  axilla  and  to  both  sides  of  the  back.  This  murmur  is  transmitted  to  the  base, 
but  gradually  lessens  as  the  area  of  the  large  vessels  at  the  base  of  the  heart  is  reached. 
Nothing  else  abnormal  is  detected  on  a further  physical  examination  of  other  parts. 

This  is  evidently  a case  where  during  the  course  of  a rheumatic  attack  an  endocarditis 
in  all  probability  developed.  This  endocarditis  has  been  followed  by  enlargement,  mostly 
represented  by  dilatation  of  the  left  ventricle.  During  the  course  of  the  rheumatism  and 
of  the  cardiac  complication  the  chorea  has  developed. 

The  prognosis  in  a case  like  this  must  be  very  guarded.  In  some  instances  the  disease, 
or  rather  combination  of  diseases,  grows  rapidly  worse,  and  the  child  dies  seemingly  from 
exhaustion.  In  cases  of  a milder  form  the  child  gradually  recovers  from  its  chorea  and 
from  its  rheumatism,  but  is  left  with  an  organic  disease  of  the  heart  from  which  it  never 
recovers  The  cardiac  disease,  however,  can  in  most  cases  be  much  benefited  by  careful 
treatment,  especially  by  rest  in  bed.  In  these  cases  the  dilatation  grows  decidedly  less, 
while  the  heart  becomes  stronger,  and,  as  the  chorea  passes  away,  shows  a normal  area  of 


dulness.  • 

During  the  course  of  a case  of  this  kind  we  must  at  any  time  expect  in  place  of  gradual 

improvement  a decided  increase  in  the  severity  of  the  symptoms.  The  valvular  lesion  of 
the  heart  may  become  much  more  extensive,  assuming  the  ulcerative  form  which  is  usually 
so  fatal.  The  pericardium  may  become  affected,  and  broncho-pneumonia  may  occur  as  a 
complication.  I shall  therefore  have  to  tell  the  parents  of  this  child  that  she  is  in  an 
extremely  critical  condition,  and  that  for  some  days  or  weeks  it  will  be  impossible  to  say 

whether  she  will  live  or  not.  , . ...  , . . 

The  treatment  of  the  case  is  with  milk  and  stimulants.  It  is  impossible  for  her  to 

take  solid  food,  and  the  milk  is  with  the  greatest  difficulty  introduced  into  her  mouth 
will  now  have  the  nurse  feed  her  (II.,  page  721),  so  that  you  can  see  how  almost  impossible 
it  is  for  her  to  take  the  milk  in  her  mouth  or  to  swallow  it,  although  she  evidently  is  de- 

"ir0UI  have* tried  various  methods  of  administering  the  milk  and  stimulants  in  this  case,  but 
have  found  that  the  jaws  close  so  spasmodically  whenever  a spoon  » introduced  between 
the  teeth  that  the  milk  is  usually  spilled  before  she  receives  it.  The  method  which  I 
have  found  to  be  most  successful  is  by  this  feeding-cup  with  a jubbei -nipple , fitted  to  the 
neck  of  the  cup  The  rubber  nipple  is  perforated  with  a large  hole.  The  soft  rubber  does 
choreic  moveme^f  the  jaw  to  the  degree  that  anythmg  hard  wo^d  do. 
You  ” ee  that  by  a little  effort  of  sucking  she  takes  the  milk  finely  well,  though  the  d.ffi. 
X 7 swallowing  continues.  The  amount  of  milk  which  we  endeavor  to  g.v.  her  m 


NERVOUS  DISEASES  PRESUMABLY  ORGANIC. 


721 


the  twenty-four  hours,  and  which  I think  is  sufficient  to  support  her  strength  until  the 
acute  stage  of  the  disease  shall  have  passed  by,  is  1419.33  c.c.  (3  pints).  She  is  also  taking 
about  60  c.c.  (2  ounces)  of  port  wine  in  the  twenty-four  hours. 

(Subsequent  history.)  The  child  remained  in  about  the  same  condition  for  the  next 
three  or  four  days,  when  the  temperature  rose  to  38.8°  C.  (102°  F.),  and  on  the  following 
day  to  40°  C.  (104°  F.),  and  she  complained  of  pain  in  the  precordial  region.  On  exami- 
nation, in  addition  to  the  cardiac  murmurs  a friction-sound  was  heard  all  over  the  cardiac 
area,  but  especially  in  the  neighborhood  of  the  left  nipple.  The  area  of  percussion  dulness 
remained  the  same,  and  did  not  extend  to  the  right  of  the  sternum.  The  child  moaned  con- 
siderably during  the  day,  and  was  very  restless.  The  choreiform  movements  becoming  more 


Case  340. 
II. 


Administration  of  milk  in  a severe  case  of  chorea. 


exaggerated,  the  port  wine  was  increased  in  amount  and  3 o p n d n x . 

during  , he  1 °'  <10°'5°  *>.  The  1»">  continued 

increased  to  i20  c.c.  (4  ’ounceZte  Z L“T.°f  ““  °f  The  was 

restless,  took  more  nourishment  qnd  1 t y °Ur  0Urs'  ^be  cbdd  then  became  less 
day  from  the  time  when  she  entered  tffifhos  iM  ^ C6aSed  on  the  seventeenth 

better  and  to  speak  more  distinctlv  n ■ P’f’  ^ &t  thlS  tlme  she  be8'an  to  swallow 
improved,  and  she  seemed  brighter  A - ^ d&yS  her  §eneral  colldition  was 

that  the  tendon  ™ “ Z ° * ^ W-jerks  at  this  time  -howed 

was  found  to  be  somewhat  n V °f  the  muscles‘  The  liver 

but  nothing  definite  was ‘detecteTon  “1^17  Tte  th 6 left 

both  axillae.  The  temperature  at  th;  +•  ‘.  ° The  lymph-glands  were  enlarged  in 

the  thirty-first  day ZmZZndt  ^ 37'5°  40  38°  C-  ^ F.). 

for  the  next  week'.  During  tw“tZ  ZTld  T^’  “d  CO,,ti,lulid  “ this  ^ight 

grew  much  weaker  and  showed  more  hebetude  1Cm"  ” “boUl  the  s,ime  edition,  but 

Ch0rei.b1egan  the  child  S™ 

were  found  in  various  parts  of  the  chest,  and  a few  hou “ later  aTataa''4  VOC“'  KSmmnCe 
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These  charts  (Charts  29  and  30)  show  the  child’s  temperature  from  the  time  when  she 
entered  the  hospital  until  her  death. 


CHART  29. 


CHART  30. 


CHART  30. 


The  autopsy  was  made  by  Professor  Councilma 
The  head  was  not  opened. 

The  peritoneum  was  normal.  the  margin  of  the  ribs. 

t ° lrad- 

The  anterior  mediastinum  was  *hK*“?*'  was  aaherent  to  the  left  pleura,  and  about 

tU8  S rSlnUnratous.  The  right  ,ung  was  s,ight,y  adherent 
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to  the  pleura  by  comparatively  late  adhesions.  The  pleura  of  the  lung  was  smooth,  with 
the  exception  of  the  adhesions  just  spoken  of.  The  lymphatics  over  the  surface  of  the 
pleura  were  greatly  dilated.  The  upper  left  lobe  of  the  lung  was  congested  and  gave  a 
sensation  of  small  nodular  masses  in  it.  On  section  there  was  a distinct  lobular  consolida- 
tion throughout  the  upper  lobe.  The  left  lung  was  of  a dark-red  color,  comparatively 
smooth  on  section,  and  somewhat  solid.  Muco-purulent  matter  could  be  squeezed  out  of 
the  bronchi.  The  chief  characteristic  of  the  lung  was  the  extreme  dilatation  of  the  inter- 
lobular spaces.  The  lymphatics  all  through  the  lung  were  visible.  In  the  bronchi  there 
was  considerable  cedematous  fluid.  The  blood-vessels  at  the  base  of  the  lung  were  free. 
The  bronchial  glands  were  enlarged  and  reddened. 

The  left  lung  was  not  so  adherent  as  the  right.  Over  the  posterior  portion  of  the 
pleura  there  was  a slight  fresh  pneumonia.  The  lung  was  somewhat  compressed  by  the 
exudation  of  blood,  otherwise  it  was  in  about  the  same  condition  as  the  right  lung.  * The 
peiicardial  cavity  was  obliterated.  The  adhesions  were  easily  broken  down,  except  at  the 
apex,  where  the  pericardium  was  greatly  thickened.  Its  surface  was  covered  by  a thick 
layer  of  fibrin  and  exudation. 

The  heart  was  enlarged.  Over  its  surface  was  a dense  layer  of  fibrin.  At  the  apex  of 
the  left  ventricle,  at  a point  corresponding  to  the  adhesion  of  the  pericardium,  the  myo- 
cardium felt  soft  and  had  a whitish  infiltration.  Beside  this,  corresponding  to  the  intra- 
ventricular septum,  there  was  a line  of  rather  firm,  thick,  whitish  nodules.  The  interior 
of  the  right  side  of  the  heart  contained  moderately  firm  fresh  clots.  The  surface  of  the 
myocardium  on  the  right  side  of  the  heart  was  pale  and  soft.  Along  the  free  border  of  the 
aunculo-ventricular  valve  there  were  a few  fresh  vegetations.  The  left  side  of  the  heart  was 
dilated,  and  the  ventricle  was  thickened.  The  edge  of  the  mitral  valve  was  thickened  and 
eioc  ed,  and  there  was  distinct  loss  of  substance  in  the  thickened  portion  of  the  valve,  which 
ad  irregular  and  eroded  edges.  The  muscular  substance  of  the  heart  was  pale,  with  small 
whitish  spots  beneath  the  endocardium.  These  spots  were  very  slightly  elevated,  and  were 

face^th  ? — nbed'  Slmilar  Sp°tS  COuld  be  seen  in  the  cai’diac  muscles.  The  sur- 

wbitish  ‘ oin'tf  “ Tht  T f 3Md'  and  beneatb  the  thictencd  numerous  small 

w t sh  point..  The  aortic  valves  were  intact,  save  for  a few  fibrinous  deposits  at  the  edve 

of  the  contact  The  beaded  row  of  elevations  described  on  the  surface  of  the  pericardium 

corresponded  to  the  course  of  the  descending  branch  of  the  left  coronary  artery  and  wls 

pro  ably  due  to  thrombi  with  suppuration  around  them  along  the  course  of  the  artery 

oomP™,i?  rsr  “o  ‘1“  SiZ6  °f  10  X 8 X 3}  cm.  (4  X 3 X inches),  and  was 

“ adhermt 

The  mesenteric  lymph-glands  were  enlarged  and  slightly  softened. 
tended.6  £ ££%  f 

were  prominent,  and  on  section  were  slightly  congested.6  ^ ^ ^ lobule* 

kidneys  werro^tL^amTeene^af  Th®  suPrarenal  Slands  were  normal.  Both 

pale,  and  the  capsule  was  efsily  torn off’ ^LiTh' ^ ^ ^ ^ extremely 

The  glomeruli  were  nale  but  nth. . • 1 ! * here  Was  a shght  diffuse  staining. 

slight  enlargement  of  the  follicles  ancTof  plyt^smtchl'  The^l  ^d  ^ ^ WaS  a 

lung  were  enlarged  and  swollen  The  left  ^ . ' glands  at  the  root  of  each 

adhesive  thrombus-mass ^ which  Z 2Ugular  Ve"'  WaS  fl"ed  by“  slightly 

this  t..  the  super  0 „”“  ^rm7l7h  t 7;wa,t  in*°  ““  8ubc,“'d“  across 

clots.  ’ WhWh  “ ProJeeted,  and  on  the  end  there  were  a few  soft  fresh 

The  anatomical  diagnosis  of  this  case  was,— 

1.  Chronic  pericarditis  and  mediastinitis. 

2.  Acute  ulcerative  endocarditis. 

3.  Thrombosis  of  innominate  and  left  jugular  veins 

4.  Broncho-pneumonia. 

5.  Passive  congestion  and  oedema  of  lungs. 

6.  Adhesions  of  pericardium. 
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7.  Dilatation  of  interlobular  lymphatics. 

8.  Acute  pleurisy,  right  side. 

9.  Hydrothorax,  both  sides. 

10.  Acute  spleen-tumor. 

11.  Occlusion  of  descending  branch  of  left  coronary  artery. 

12.  Acute  swelling  of  bronchial  and  mesenteric  glands. 

Cultures  made  from  various  organs  showed  the  presence  of  streptococci,  but  not  of 
pneumococci. 

EPILEPSY. — Epilepsy  is  presumably  au  organic  disease  of  the  nervous 
system  in  which  the  pathological  lesion  lias  not  yet  been  determined. 

The  characteristic  symptoms  are  attacks  of  unconsciousness  with  or 
without  convulsions,  with  a great  liability  to  a recurrence  of  these  attacks 
through  a long  period  of  time.  The  transient  loss  of  consciousness  without 
convulsions  which  occurs  in  epilepsy  is  called  petit  mat,  while  the  loss  of 
consciousness  with  general  convulsive  manifestations  is  called  grand  mat. 
Convulsions  precisely  similar  to  those  occurring  in  true  epilepsy  may  occur 
in  organic  cerebral  disease  as  the  result  of  external  traumatism  or  from 
other^causes ; such  convulsions  have  been  termed  epileptiform.  The  term 
Jacksonian  epilepsy  is  applied  to  localized  convulsions  which  are  the  resu  t 
of  organic  cerebral  affections.  These  latter  forms  must  not  be  confounded 

with  true  epilepsy.  . 

It  is  important  that  a sharp  distinction  should  be  made  between  the  con- 
vulsions of  true  epilepsy  and  the  many  reflex  convulsive  attacks  which  come 
from  a variety  of  causes  and  arise  from  the  hypersensitive  condition of  he 
infant’s  nervous  system.  These  reflex  convulsions  so  closely  tremble  the 
convulsions  which  occur  in  epilepsy  that  the  great  importance  of  totmg“sh- 
inv  between  the  two  diseases  can  hardly  be  exaggerated.  In  the  infant  s 
rapidly  crowing  brain  the  irritability  of  certain  motor  wntres  is  physmlog  - 
cally  far  greater  than  in  later  childhood  and  in  adult  i e.  is  nil  a n i 
is  the  source  of  nervous  explosions  produced  by  many  causes  often  slight 
in  tir  nature,  and  it  is  impossible  to  differentiate  these  explosions  by  then 

- :r; 
:r 

such  as  fright,  injury,  and  dentition  proba  . devdopment  in  an  indi- 
the  production  of  the  disease  than  to  a'cause  of  epilepsy 

- 1— 

selves  ever  lead  to  true  epilepsy.  It  is  ot  const 


NERVOUS  DISEASES  PRESUMABLY  ORGANIC. 


725 


should  be  able  to  allay  the  natural  alarm  of  parents  by  telling  them,  after 


are  not  epileptic,  that  there  is  no  chance  of  their  having  produced  an  epilepsy 
which  will  develop  later. 

Symptoms. — Epilepsy  may  begin  in  infancy  or  at  any  time  throughout 


The  petit  mcd  may  exist  in  different  degrees  of  severity.  In  the  mildest 
form,  which  may  often  pass  unnoticed  unless  the  attendants  are  especially  on 
the  watch  for  it,  the  child  stops  for  a moment  in  its  occupation,  whether 
speaking,  eating,  or  playing,  while  its  eyes  become  fixed  and  it  assumes  a 
vacant  expression.  This  condition  may  last  for  only  a few  seconds,  when  the 
child  assumes  its  former  occupation  as  though  it  had  never  been  interrupted, 
and  usually  is  not  aware  that  anything  has  happened.  In  other  cases  this 
condition  lasts  a little  longer,  and  slight  twitching  of  the  lower  part  of  the 
face  and  of  the  extremities  may  occur.  In  other  cases,  again,  the  attacks 
are  more  severe,  the  child  complains  of  being  dizzy,  staggers,  has  slight 
convulsive  movements  and  turns  pale,  this  condition  lasting  for  a minute  or 
more,  and  being  quite  marked,  but  without  any  total  loss  of  consciousness. 
Momentary  attacks  of  staggering  sometimes  occur  alone  in  place  of  the 
attacks  above  described.  At  times  these  attacks  of  petit  mal  are  the  only 
manifestations  of  the  disease,  but  in  severe  cases  they  are  apt  to  be  accom- 
panied by  occasional  attacks  of  grand  mal.  They  may  occur  as  often  as 
twenty  or  thirty  times  a day,  or,  on  the  other  hand,  they  may  be  noticed  only 
once  in  four  or  five  days,  and  sometimes  they  are  absent  for  longer  intervals. 


sometimes  preceded  for  several  hours  by  a feeling  of  malaise  or  general  dis- 
comfort, but  this  is  not  always  present.  Patients  sometimes  have  notice  of 
t ie  sudden  onset  of  the  attack,  and  such  notice  immediately  preceding  the 
convulsions  and  forming  part  of  the  attack  itself  is  called  the  aura.  &This 
aura  may  be  of  different  kinds.  It  is  most  commonly  a sense  of  fulness  or 
oppression  in  the  epigastrium,  from  which  something  seems  to  rise  into  the 
throat,  and  unconsciousness  supervenes.  It  may  be,  however,  a pain  or  a 
sensation  of  numbness,  tingling,  or  other  form  of  paresthesia  in  various  parts 
ot  the  body.  Sometimes  tinnitus  is  the  first  symptom.  Frequently  the 
patient  has  no  warning  whatever  of  the  attack,  but  falls  unconscious  with  or 
Mi  out  a cry.  The  face  becomes  congested,  and  the  eyes  usually  turn  un- 


the  convulsions  have  ceased  for  a sufficient  time  to  allow  us  to  say  that  they 


childhood,  but  a frequent  time  for  its  development  is  at  puberty. 


In  the  grand  mal  the  attacks  are  of  much  greater  severity.  They  are 


ngues  and  pass  their  urine  in- 
is usually  five  or  ten  minutes, 
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but  one  attack  may  succeed  another  with  little  or  no  intermission.  When 
the  attacks  follow  one  another  in  this  way  for  several  hours  the  patient  is 
said  to  be  in  the  epileptic  status,  and  his  condition  as  regards  life  is  very 
serious.  After  the  convulsion  ceases  the  child’s  breathing  becomes  sterto- 
rous and  the  limbs  are  relaxed.  Later,  and  before  consciousness  fully  re- 
turns, the  child  often  falls  into  a deep  sleep,  and  on  waking  has  no  recollec- 
tion of  the  attack,  but  complains  only  of  headache  and  of  mental  confusion. 
Attacks  often  occur  in  the  night,  and  in  this  case  may  be  overlooked,  the 
only  evidence  of  them  being  that  the  child  has  wet  the  bed.  In  certain 
cases  where  only  nocturnal  attacks  have  been  present  we  often  have  reason 
to  believe  that  the  disease  has  existed  for  considerable  periods  before  its 
presence  was  suspected.  In  some  cases  m connection  with  the  attacks  thcie 
is  a desire  to  walk  or  to  run,  so  that  the  patient  must  be  closely  watched. 
In  this  condition  children  may  walk  straight  against  an  obstacle,  though 
they  are  more  apt  to  stop  when  something  comes  across  their  path.  Some- 
times they  walk  or  run  in  circles. 

The  cases  of  paroxysmal  running  described  by  Bullard  are  at  times  the 
early  manifestations  of  an  epilepsy  which  will  develop  later,  though  they 
may  also  be  only  the  symptoms  of  hysteria,  chorea,  and  organic  cerebral 


disease. 

Epileptic  children  are  liable  to  bursts  of  ungovernable  anger  and  vio- 
lence lasting  for  hours,  in  which  they  may  tear  and  destroy  things,  bite  the 
mother  or  nurse,  and  are  apparently  for  a time  under  the  influence  of  illu- 
sions and  hallucinations. 

The  condition  of  patients  between  the  attacks  is  in  the  lighter  cases  and 
in  the  beginning  of  the  disease  usually  quite  normal.  As  the  disease  pro- 
gresses, however,  there  is  a tendency  to  mental  impairment,  and  in  the  more 
severe  cases,  in  contrast  to  the  lighter  ones,  we  are  apt  to  find  some  enfeeble- 
rnent  of  intellect,  which  at  times  may  go  on  to  an  advanced  dementia. 

It  has  been  considered  by  some  of  the  most  acute  observers  that  those 
cases  in  which  petit  mal  exists  in  connection  with  the  more  severe  attacks 
Ire  more  liable  to  mental  impairment  than  those  in  which  the  grand  mal 

"^Diagnosis  —As  the  convulsive  attacks  occiuring  in  epilepsy  cannot  be 
distinguished  clinically  from  similar  attacks  due  to  other  causes,  we  are 
forced"  to  differentiate  epilepsy  from  other  diseases  by  carefully  eliminating 
other  causes  for  the  convulsions.  We  must  also  wait  to  see  whether  the 
attacks  will  continue  indefinitely,  in  which  ease  they  are  more  likely  to 
endensv  A very  fair  illustration  of  the  difficulty  which  may  arise  m 
diagnosticating  infantile  epilepsy  is  represented  by  these  two  infants  whom 
I have  had  brought  here  to  show  you. 


„ 1 dot  the  acre  of  tell  months  with  general  clonic 

This  infant  (Case  341)  was  attacked  |entally  bright.  It  was  then  cutting 

convulsions.  Previous  to  that  time  it j ^ b . , , n c01,,.ulsi„„,  the  incisors  having 

yvsrs  old,  and  the  convulsions  have 
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continued,  varying  in  intervals  and  in  severity.  The  child  is  now  somewhat  impaired 
mentally,  hut  there  have  been  no  other  symptoms  of  cerebral  disease. 

The  diagnosis  of  epilepsy  can  be  made  in  this  case,  but  this  was  not  warranted  at  the 
time  of  its  first  convulsion,  nor  indeed  for  some  time  afterwards. 

This  second  case  (Case  342),  eight  months  old,  is,  opportunely  for  your  instruction, 
having  a general  convulsive  attack.  You  see  that  it  is  unconscious ; that  the  muscles  of 
the  face  and  of  all  the  extremities  are  in  active  motion  ; and  that  the  eyes  are  turned  up. 
This  is  the  third  attack  that  it  has  had  to-day.  The  lower  middle  incisors  are  almost 
through  the  gum ; the  gum  is  not  swollen  or  tense,  and  shows  no  indication  for  lancing. 
We  must  therefore  look  further  for  the  cause  of  this  nervous  explosion.  There  is  no  evi- 
dence of  anything  in  the  ear,  and  the  normal  temperature  aids  us  in  eliminating  the  pro- 
dromal convulsions  of  one  of  the  acute  diseases  with  high  temperature.  On  coming  out 
of  the  convulsion  previous  to  this  one  there  was  no  evidence  from  paralysis  or  stupor  that 
any  central  nervous  lesion  had  occurred. 

So  far  as  the  clinical  picture  is  concerned,  this  may  be  the  beginning  of  an  epilepsy, 
but  tbe  chances  in  a case  like  this  are  always  that  it  is  not  one  of  epilepsy.  The  mother 
now  remembers  that  she  gave  the  infant  last  evening  two  or  three  beans  which  he  managed 
to  swallow.  The  case  is  probably  one  of  reflex  convulsions  from  gastric  irritation. 

(An  emetic  was  given,  the  stomach  was  relieved  of  the  beans,  and  the  infant  had  no 
more  convulsions.) 


The  diagnosis  of  epilepsy  is  made  from  a continuance  of  the  attacks 
after  a considerable  period  without  evidence  of  any  organic  disease  or 
marked  irritation.  When  the  child  bites  its  tongue  during  the  attack  and 
goes  to  sleep  after  the  convulsion,  or  when  there  is  temporary  mental  impair- 
ment after  the  convulsion,  we  have  good  reason  to  state  that  the  convulsions 
are  due  to  true  epilepsy,  especially  if  no  symptoms  of  organic  brain  disease 
coexist. 

Epileptic  convulsions  are  easily  distinguished  from  hysterical  ones  by 
the  presence  of  consciousness  in  the  latter,  at  any  rate  to  a considerable 
extent.  Hysterical  convulsions  in  children  are  not  very  common,  and 
almost  never  exist  without  the  presence  of  other  symptoms  of  hysteria. 

Prognosis.— The  prognosis  of  epilepsy  for  life  is,  on  the  whole,  favor- 
able, and  epileptics  may  live  for  many  years. 

As  regards  cure,  the  prognosis  in  cases  beginning  in  early  infancy  is 
ver\  serious.  When  the  disease  begins  at  the  age  of  ten  years  or  later  a 
certain  number  seem  to  recover,  at  least  temporarily.  Many  authorities 
consider  that  true  epilepsy  is  never  cured,  yet  undoubted  cases  exist  where 
no  convulsions  take  place  for  years. 

Treatment.  The  child  should  be  treated  at  once,  in  order  to  avoid 
continuous  shocks  to  its  nerve-centres.  Much  benefit  results  from  early 
attention  to  general  hygienic  conditions,  to  diet,  and  to  protection  from 
nervous  disturbances. 


Hie  management  of  these  cases  demands  constant  watchfulness  and  tact 
so  as  to  regulate  the  surroundings  of  the  child  in  such  a way  as  to  avoid  all 
source  of  irritation  and  nervous  excitement.  The  diet  must  be  regulated 
according  to  the  especial  indications  for  each  patient.  Slight  o-astric^ irrita- 
tion apparently  produces  more  serious  consequences  than  irritation  of  any 
o her  part  of  the  body.  A vegetable  diet  is  usually  indicated,  but  where 
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the  child  does  not  thrive  well  on  this  it  is  advisable  to  give  a certain  amount 
of  meat.  Eggs  are  usually  well  borne. 

The  bromides  in  some  form  are,  in  my  experience,  the  most  useful 
drugs.  It  is  often  advisable  in  giving  the  bromides  to  change  from  one 
bromide  salt  to  another,  a greater  effect  being  thus  produced  than  by  the 
constant  use  of  one  of  them.  Efficacious  medical  treatment  depends  more 
on  the  graduation  of  the  doses,  on  the  selection  of  the  time  for  changing  them, 
and  on  the  determination  of  the  intervals  for  administering  them,  than  upon 
anything  else.  The  best  results  in  using  the  bromides  are  obtained  by 
diluting  the  dose  with  a large  quantity  of  water,  120  c.c.  (4  ounces).  As  a 
rule,  bromide  of  potassium  has  been  found  to  be  the  most  efficient  and  active 
of  the  bromides  in  cases  of  epilepsy.  In  giving  the  bromides  it  is  well  to 
begin  with  small  doses,  0.12  to  0.24  gramme  (2  to  4 grains),  three  or  four 
times  in  the  twenty-four  hours,  for  the  first  year,  and  to  double  this  amount 
for  the  second  year.  The  dose  should  be  increased  gradually  until  the 
physiological  action  of  the  drug  is  noticed. 

This  treatment,  at  intervals  of  one  or  two  weeks,  should  be  carried  on 
for  long  periods,  and  from  six  months  to  a year  after  the  convulsive  attacks 
have  seemingly  ceased. 


This  little  girl  (Case  343),  who  has  been  brought  to  the  clinic  this  morning,  is  four  and 
one-half  years  old.  She  was  apparently  a healthy  infant.  When  she  was  ten  months  old 
she  began  to  have  convulsions,  which  were  of  a clonic  type  and  infrequent  at  first,  hut  when 
she  was  fourteen  months  old  they  became  more  severe  and  frequent.  Since  that  time  the 
convulsions  have  continued,  and  at  one  time  she  had  fifty-four  convulsions  in  forty-eight 
hours. 

She  was  treated  with  bromide  of  potassium,  beginning  with  doses  of  0.12  gramme  (2 
grains)  and  gradually  increased  to  0.3  gramme  (5  grains)  four  or  five  times  in  the  twenty- 
four  hours.  Under  this  treatment  the  convulsions  have  become  less  frequent  and  her 
general  health  has  much  improved  within  the  last  year. 

No  other  symptoms  of  disease  have  at  any  time  been  detected  about  this  child,  and  the 
affection  is  simply  represented  by  convulsive  attacks  followed  by  unconsciousness.  Although 
the  child  shows  considerable  improvement  at  present,  yet  the  probability  is  that  she  will 
never  he  entirely  free  from  the  epilepsy,  and  that  as  she  grows  older,  especially  as  puberty 
is  approached,  the  convulsive  attacks  may  occur  more  frequently,  and  under  these  circum- 
stances her  mind  may  become  more  or  less  affected. 

This  child  (Case  344),  whom  I have  had  brought  to  the  clinic  to-day  to  show  to  you  as 
illustrating  an  extreme  case  of  epilepsy,  is  three  years  old.  She  was  healthy  at  birth,  and 
remained  so  until  she  was  two  months  old.  At  that  time  she  began  to  have  slight  con- 
vulsive attacks,  the  cause  of  which  could  not  be  accounted  for  on  a careful  examination. 
During  the  earlier  attacks  she  looked  as  if  she  were  frightened.  She  would  then  scream, 
and  become  rigid  and  unconscious  for  about  fifteen  minutes,  after  which  she  would  sleep 
three  or  four  hours.  These  attacks  occurred  at  all  hours  of  the  day  and  of  the  mg-ht. 
They  have  continued  at  irregular  intervals,  hut  are  not  now  so  frequent  as  in  the  first 
year  and  a half.  During  the  first  year  she  seemed  as  bright  as  any  infant  of  her  age,  and 

developed  normally.  , 

She  has  been  treated  with  the  bromides,  and  they  seem  to  have  been  of  some  benefit, 


but  have  not  produced  a permanent  cure.  . , 

During  the  last  year  her  mental  condition  has  been  much  affected,  and  she  evident  \ 

ha.  a permanent  injury  of  the  brain  produced  by  her  epilepsy  She  has  never  been  ah  e 
to  sit  alone  or  to  bear  her  weight  on  her  feet.  She  cannot  feed  herself,  and  she  understands 
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very  little  that  is  said  to  her.  The  head  is  of  about  the  normal  size.  The  face  and  eyes 
have  a vacant  expression,  and  she  has  to  be  taken  care  of  as  though  she  were  an  infant  in 
the  early  months  of  life. 

In  this  case  there  is  no  history  of  epilepsy  or  of  any  especial  nervous  disorder  in  the 
family,  nor  of  traumatism  or  of  any  serious  disease  which  could  have  produced  this  nervous 
disturbance.  We  can  only  say,  therefore,  that  it  is  a case  of  chronic  epilepsy  starting  from 
some  unknown  cause  and  resulting  in  permanent  idiocy. 

This  boy  (Case  345)  is  ten  and  one-half  years  old.  There  is  no  history  of  epilepsy  or  of 
mental  disease  in  his  family.  He  has  never  had  any  especial  diseases,  but  for  the  last  six  and 
a half  years  he  has  been  attacked  with  convulsions  occurring  about  once  every  three  weeks. 
For  the  past  six  months  the  attacks  are  said  to  have  been  more  frequent  and  severe.  He  at 
times  has  had  as  many  as  live  in  one  week,  and  some  of  the  attacks  have  lasted  fifteen  min- 
utes or  more.  He  states  that  just  before  one  of  these  convulsive  attacks  he  feels  frightened 
and  sick.  He  then  loses  consciousness  and  falls  to  the  ground.  The  expression  of  his  face 
is  rather  dull,  as  though  the  continued  shocks  to  his  nervous  system  were  producing  a certain 
amount  of  mental  disturbance.  He  answers  questions,  however,  readily  and  intelligently. 
A physical  examination  shows  nothing  abnormal. 


Cas-e  345. 


Epilepsy,  6%  years’  duration.  Petit  mal.  Male,  10%  years  old. 


Since  entering  the  hospital,  two  weeks  ago,  he  has  had  a number  of  convulsions  and 
has  been  closely  watched,  and  there  seems  to  be  no  doubt  that  the  attacks  are  real  and  not 
hysterical.  The  attacks  have  usually  occurred  at  night,  but  sometimes  also  when  he  has 
been  up  and  about  the  ward.  The  attack  is  usually  ushered  in  by  a loud  cry,  and  he  is 
then  found  to  be  in  a state  of  clonic  convulsion.  He  froths  at  the  mouth,  hut  has  not  bit- 
ten his  tongue.  The  attacks  have  lasted  for  about  fifteen  minutes,  and  have  then  been  fol- 
lowed by  coma  and  prolonged  sleep  for  some  hours.  In  addition  to  the  other  convulsive 
symptoms  there  has  been  much  twitching  of  the  face  during  the  attack.  The  eyelids  are 
usually  half  open,  and  the  eyes  rolled  upward  and  inward.  The  pupils  react  only  slightly 
during  the  attack,  and  the  eyeballs  are  not  sensitive  to  touch.  As  the  convulsive  seizure 
passes  away,  the  reaction  of  the  pupils  gradually  returns.  During  the  attack  there  is  no 
apparent  sensation  produced  by  pricking  with  a pin.  Some  of  the  attacks  are  preceded  by 
restlessness  and  an  attempt  to  get  out  of  bed,  so  that  he  has  to  be  restrained,  and  sometimes 
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a general  leelingof  uneasiness  appears  to  precede  the  attack.  He  has  been  in  this  condition 
thi.'-  morning,  and  lias  therefore  been  undressed  and  put  to  bed  with  the  clothes  simply 
thrown  over  him.  As  you  now  see  him,  he  is  evident^  about  to  have  an  attack. 

He  is  very  restless,  and  has  thrown  back  the  bedclothes.  You  see  that  he  now  attempts 
to  rise  from  the  bed,  and  that  his  eyes  are  somewhat  vacant  and  staring.  These  premonitory 
symptoms  may  simply  represent  an  attack  of  petit  mal,  as  a number  of  times  they  have 
gone  no  further,  or  may  be  the  forerunners  of  a general  convulsive  attack  such  as  is  rep- 
resented by  grand  mal. 

(This  especial  attack  happened  to  be  represented  by  the  form  petit  mal,  and  soon  passed 
off  without  a convulsion.) 

His  pulse  has  been  regular,  and  has  varied  from  70  to  90.  His  respirations  have  been 
about  24  in  the  minute.  His  temperature  has  been  normal. 

The  treatment  of  this  boy  has  been  with  bromide  of  potassium,  hut  has  not  been  fol- 
lowed by  marked  benefit.  He  is  probably  a case  of  chronic  epilepsy  which  can  never  be 
cured,  and  which,  according  to  Dr.  Bullard’s  opinion  after  carefully  examining  him,  will 
have  to  he  taken  care  of  in  an  institution  for  feeble-minded  children. 

This  strong,  healthy-looking  hoy  (Case  346),  seven  years  old,  I have  had  brought  to 
the  clinic  to-day  to  show  you  as  another  form  of  epilepsy.  There  is  no  history  of  organic 
nervous  disease  in  the  family.  He  was  born  after  a difficult  delivery,  and  on  the  following 
day  had  a number  of  convulsions,  which  continued  at  intervals  for  several  days.  They 
were  of  a clonic  general  variety,  and  were  apparently  relieved  by  small  doses  of  bromide  of 
potassium.  During  the  first  year,  although  the  convulsions  did  not  return,  he  had  from  time 
to  time  slight  attacks,  in  which  he  turned  pale  and  became  almost  unconscious.  These 
attacks,  however,  lasted  for  only  a few  minutes.  It  is  reported  that  during  the  first  six 
months,  although  his  physical  development  was  fairly  normal,  he  did  not  notice  anything 
and  seemed  almost  blind.  After  that  time,  however,  his  mental  condition  improved,  although 
he  seemed  a little  backward  in  comparison  with  other  infants  of  the  same  age.  During  the 
first  year  and  a half  of  his  life  his  left  leg  seemed  smaller  than  the  right  and  was  a little 
shorter,  but  no  especial  paralysis  was  noticed,  and  by  the  time  that  he  was  three  years  old 
no  difference  in  the  size  of  the  limbs  was  detected.  When  he  was  one  year  old  he  was  able 
to  sit  alone.  His  teeth  were  cut  at  the  usual  time.  When  he  was  two  years  old  the 
measurements  of  the  head  showed  that  it  was  of  about  the  normal  size  and  the  anterior 
fontanelle  was  closed.  Towards  the  end  of  the  second  year  he  began  to  talk.  When  he 
was  two  and  a half  years  old  he  had  cut  all  his  teeth  and  was  well  and  strong,  had  a good 
appetite,  and  could  walk  well.  He  had,  however,  shown  signs  of  mental  disturbance.  He 
was  fretful,  was  subject  to  explosions  of  temper,  and  had  to  be  carefully  looked  after  to  see 
that  he  did  not  hurt  himself  or  the  other  children  in  the  family. 

When  he  was  four  years  old  he  began  to  have  convulsions  of  a clonic  general  type, 
occurring  at  night  and  ushered  in  by  a scream.  During  these  attacks  he  frothed  at  the 
mouth,  was  unconscious,  had  stertorous  breathing,  and  after  five  or  ten  minutes  would  fall 
into  a deep  sleep  from  which  he  could  not  be  aroused  for  a number  of  hours.  On  the  fol- 
lowing day  he  would  be  somewhat  dull  and  fretful,  but  these  symptoms  would  then  pass 
away,  and  the  convulsions  would  not  return  sometimes  for  a number  of  months. 

As  you  see  him  to-day  he  is  physically  well  developed.  His  mental  impairment  is, 
however,  very  evident;  his  eyes  are  not  bright,  he  has  a rather  vacant,  idiotic  expression, 
and,  although  he  has  learned  to  read,  he  does  not  show  as  much  intelligence  as  his  brother 
who  is  four  years  old.  Physical  examination  shows  nothing  abnormal. 

This  case  illustrates  a cerebral  injury  taking  place  at  birth.  This  injury  has  left  its 
mark  on  the  brain  in  such  a way  that  entire  recovery  will  probably  never  take  place.  The 
convulsions  are  evidently  epileptiform, — that  is,  they  are  caused  by  an  irritation  of  some  of 
the  motor  centres  produced  by  the  original  cerebral  lesion. 

In  a case  of  this  kind  treatment  by  drugs  is  usually  without  benefit.  The  attacks  seem 
to  be  somewhat  controlled  by  the  bromides.  There  has  been  at  times  much  constipation . 
when  the  constipation  is  excessive  the  attacks  are  more  likely  to  occur,  and  it  has  been 
found  that  if  the  bowels  are  carefully  attended  to  and  the  constipation  thus  combated  he 
is  in  a better  condition.  It  is  a case  in  which  much  benefit  can  be  obtained  by  mental 
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training,  and  he  should  he  placed  in  some  institution  devoted  to  the  training  of  feeble- 
minded children  or  in  the  hands  of  some  expert  in  this  branch  of  psychology. 

INSANITY. — Insanity  in  children  is  very  rare.  In  the  ordinary  forms 
of  insanity  no  definite  pathological  lesion  has  been  found  which  would 
account  for  the  symptoms  presented.  Such  changes  as  have  been  detected 
come  very  late  in  the  disease  and  seem  to  be  secondary.  In  paretic  de- 
mentia, however,  we  find  a special  form  of  cortical  interstitial  encephalitis. 

Instances  of  mania  and  melancholia  at  times  occur.  Hallucinations, 
which  are  a common  symptom  in  the  insanity  of  adults,  occur  in  children 
usually  in  connection  with  the  delirium  of  fever,  or  more  rarely  with  epi- 
lepsy, as  I have  already  described.  Insanity  is  met  with  in  children  at  any 
age ; it  is  extremely  rare  before  puberty,  but  then  becomes  more  frequent. 

The  prognosis  of  insanity  in  children  varies  according  to  its  form. 
Acute  mania  and  melancholia  are  said  to  recover  generally.  True  paretic 
dementia  is  never  known  to  recover. 
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LECTURE  XXXVI. 

III.  FUNCTIONAL  NERVOUS  DISEASES. 

(Organic  nature  not  yet  shown.) 

(1)  PROBABLY  CENTRAL. 

Hy8tkria.  — Hypnotism.  — Catalepsy.— Simulated  Diseases.— Insolation.— Con- 
cussion.— Temporary  Amnesia. — Temporary  Aphasia. — Arrested  Psychical 

Development. — Retarded  Speech. — Headaches. — V ertigo. — Sensitive  Spine. 

— Tetany. — Pavor  Nocturnus  (Central). 

To-day,  gentlemen,  I shall  speak  of  a class  of  cases  which  you  are 
liable  to  meet  with  interspersed  among  the  patients  with  definite  diseases 
whom  you  are  called  to  see. 

These  cases  are  called  functional,  and  are  represented  by  either  a tempo- 
rary suspension  of,  or  a perverted  use  of,  the  normal  physiological  functions 
of  the  nervous  system.  We  have  at  present  no  sufficient  evidence  to  justify 
us  in  classifying  these  diseases  as  organic.  These  functional  nervous  phe- 
nomena play  a role  of  considerable  importance  in  early  life,  as  they  occur 
much  more  frequently  at  this  period  than  they  do  in  adults.  The  various 
functions  of  the  nervous  system  in  early  life  are  in  the  process  of  develop- 
ment, and  are  not  so  perfected  as  they  are  in  the  more  mature  subject ; in 
fact,  they  are  in  a state  of  unstable  equilibrium : hence  shocks  of  various 
kinds  easily  cause  temporary  disturbances  which,  not  being  grossly  organic, 
can  pass  away  after  a period  of  rest. 

This  class  of  functional  disturbances  may  be  divided  into  nervous  phe- 
nomena apparently  resulting  (1)  from  some  affection  of  the  nervous  centres, 
and  (2)  from  some  irritation  of  the  peripheral  nerves. 

I shall  first  speak  of  those  functional  diseases  which  are  supposed  to  lie 
of  central  origin.  Of  these  hysteria  is  perhaps  the  most  difficult  to  differ- 
entiate correctly  and  to  understand,  and  I shall  therefore  begin  with  that 
disease. 

HYSTERIA. — Hysteria  is  a functional  disturbance  of  the  cerebral 
centres  represented,  according  to  Mobius,  by  a state  in  which  ideas  control 
the  body  and  produce  morbid  changes  in  its  functions.  The  name  is  a 
misnomer,  but  it  has  been  adopted  so  generally  that  we  must  use  it  foi 
the  present. 

We  know  very  little  about  the  etiology  of  hysteria.  Well-maiked 
instances  of  the  disease  occur  in  early  life,  usually  in  the  middle  and  latei 
periods  of  childhood. 

An  inherited  nervous  organization  or  highly  exciting  surroundings,  com- 
bined with  a lack  of  proper  home  discipline,  appear  to  present  as  likely  a 
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field  for  the  disease  to  develop  in  as  any  conditions,  such  as  fright,  which 
apparently,  at  times,  directly  lead  to  it. 

The  mere  presence  of  emotional  or  imaginative  conditions  in  children 
does  not  constitute  hysteria.  For  the  existence  of  the  disease  it  is  necessary 
to  have  definite  symptoms,  either  a markedly  disorganized  mental  state, 
paralysis,  anaesthesia,  or  some  serious  loss  of  function  (amaurosis,  deafness, 
dysphagia). 

Symptoms. — The  symptoms  in  this  most  protean  of  diseases  are  innu- 
merable. Convulsions  and  paralysis  are  quite  common,  while  dysphagia, 
amaurosis,  and  anaesthesia  are  met  with  only  in  the  very  severe  cases,  and 
are  not  often  seen  in  America.  Anaesthesia  is  especially  interesting  as  rep- 
resenting a pure  type  of  the  disease,  and  is  usually  on  one  side  of  the  body. 
Children  perhaps  only  two  or  three  years  of  age  affected  by  hysteria  will 
sometimes  allow  themselves  to  be  pricked  on  the  anaesthetic  side  of  the  face 
without  wincing. 

Hysteria  in  children  as  usually  seen  in  America  is  marked  by  the  emo- 
tional conditions  of  the  child,  and  by  the  presence,  in  many  cases,  of  a fixed 
idea  relating  to  its  own  physical  condition.  The  child  believes  that  it  can- 
not perform  certain  actions  or  functions,  and  hence  does  not  perform  them. 
There  probably  has  often  been  in  the  beginning  some  real  difficulty  or  dis- 
turbance of  the  performance  of  these  functions,  such  as  pain,  which  has 
passed  away  or  which  is  not  sufficient  to  produce  the  present  condition. 

The  most  common  symptoms,  aside  from  the  mental  condition,  are 

(1)  convulsions,  (2)  paralysis,  and  (3)  anaesthesia. 

(1)  The  convulsions  are  distinguished  from  those  of  epilepsy  by  the 
absence  of  loss  of  consciousness.  The  patient  never  seriously  injures  him- 
self in  falling,  and  does  not  bite  his  tongue.  He  does  not  sleep  after  the 
attack. 

(2)  The  paralysis  is  often  of  the  spastic  form,  and  may  be  either  hemi- 
plegic or  paraplegic.  In  this  form  the  limbs  are  rigid  and  the  knee-jerks 
are  exaggerated.  It  may,  however,  be  of  the  flaccid  variety,  with  the 
knee-jerks  diminished  or  absent.  It  is  distinguished  from  the  organic 
forms  of  paralysis  by  the  normal  reaction  of  the  muscles  to  electricity,  by 
the  absence  of  atrophy,  by  the  absence  of  any  affection  of  the  sphincters, 
and  at  times  by  the  presence  of  anaesthesia. 

(3)  When  anaesthesia  occurs  it  is  usually  irregular  in  distribution,  occur- 
ring in  patches,  or  else  it  has  the  same  distribution  as  in  cerebral  organic 
disease.  It  is  often  variable,  changing  more  or  less  from  day  to  day. 

Although  almost  any  symptom  may  occur  in  hysteria,  yet  the  lack  of 
uniformity  in  the  grouping  of  the  symptoms,  and  the  combination  of  symp- 
toms which  belong  to  entirely  different  diseases,  are  of  great  aid  in  making 
the  differential  diagnosis  from  these  diseases. 

We  sometimes  meet  with  an  exaggerated  hysteria  in  children.  The 
attacks  are  represented  by  screaming,  running,  jumping,  and  a feeling  of 
being  pulled  about;  they  may  last  for  hours,  or  for  days;  their  duration, 
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however,  is  usually  long,— at  times,  with  intervals,  over  a year.  No  signs 
ot  organic  disease  are  found  in  these  cases ; they  seldom  injure  themselves, 

and  are  finally  cured  by  moral  influence,  change  of  scene,  and  good  hygienic 
surroundings. 

Hysteria  occasionally  causes  children  to  present  symptoms  of  serious 
disease  of  the  spine  and  joints.  This  most  often  follows  some  slight  injury, 
but  may  occur  spontaneously. 

Prognosis.— The  prognosis  in  cases  of  hysteria  is,  as  a rule,  favorable. 

Diagnosis. — Generally,  the  diagnosis  is  not  so  difficult  as  in  adult  life, 
because  the  child  is  not  able  to  control  its  sensations  of  pain  and  fear  so 
completely  as  is  possible  with  adults.  In  surgical  cases,  however,  where 
hysterical  affections  simulate  most  closely  organic  disease  of  the  joints,  the 
diagnosis  is  often  attended  by  extreme  difficulty.  The  application  of  strong 
currents  of  electricity  will  usually  show  that  the  ansesthesia  is  not  real. 

A complete  differential  diagnosis  of  hysteria  would  occupy  more  time 
than  I can  give  to  the  subject,  and  I have  therefore  merely  outlined  the 
general  principles  by  which  you  are  to  be  guided  in  diagnosticating  these 
cases. 

Treatment. — The  treatment  of  hysteria  is  to  break  up  at  once  the 
harmful  home  surroundings,  if  such  exist,  and  by  means  of  gentle  but  firm 
compulsion  to  make  the  child  understand  that  its  symptoms  are  unreal. 
The  various  local  symptoms  connected  with  the  digestion  and  general  health 
of  the  child  should  be  carefully  treated,  as  the  hysterical  symptoms  are  often 
largely  dependent  on  conditions  of  this  nature. 

This  little  girl  (Case  347),  ten  years  old,  is  about  to  leave  the  hospital,  as  she  has 
recovered  entirely  from  the  disease  for  which  she  was  brought  here  for  treatment. 

The  history  of  the  case  is  that  her  parents  are  living  and  well,  and  that  there  are  a num- 
ber of  other  healthy  children  in  the  family.  This  child  had  always  been  well  until  eighteen 
days  before  she  entered  the  hospital.  At  that  time  she  complained  of  headache,  and  on 
going  to  school  returned  feeling  sick  and  apparently  unable  to  speak.  She  is  said  to  have 
been  unconscious  at  times,  to  have  had  spasms,  and  to  have  been  very  restless  at  night. 
She  evidently  had  had  great  lack  of  care  in  her  home  life,  and  had  been  given  only  poor 
food.  She  showed  the  evidence  of  this  lack  of  care  in  the  condition  of  her  skin  and  her 
digestion  on  entering  the  hospital.  A physical  examination  showed  nothing  abnormal  in 
connection  with  the  thorax  and  abdominal  organs.  The  pupils  were  slightly7  dilated,  hut 
were  equal  and  reacted  to  light.  The  knee-jerks  were  decreased.  There  was  no  ankle- 
clonus.  She  was  apparently  unable  to  walk,  and  she  lay  in  bed  taking  no  notice  of  any- 
thing, but  winked  her  eyes  if  anything  was  thrust  towards  them.  Her  hearing  did  not  seem 
to  be  especially  impaired.  She  lay  in  bed  in  a very  limp  condition,  with  the  legs  drawn  up 
in  various  positions.  Her  head  kept  rolling  from  side  to  side,  and  occasionally  was  retracted. 
When  asleep  her  head  was  retracted  so  as  to  make  nearly  a right  angle  with  the  body.  Tt 
was  difficult  to  feed  her,  as  she  would  not  swallow.  Her  temperature  was  3/. 2°  C.  (99°  F .), 
her  pulse  66,  and  her  respirations  16.  When  being  examined  she  cried  out  a great  deal. 

She  was  given  plenty  of  good  food,  and  in  three  or  four  days  her  condition  was  much 
improved.  She  took  her  food  well,  but  was  apparently  unable  to  feed  herself.  A few  days 
later  she  showed  more  intelligence,  and  on  being  taken  up  and  dressed  it  was  found  that 
she  could  sit  alone  and  could  walk  a little  with  support.  On  beginning  to  walk  she  tluew 
her  legs  about  wildly,  but  after  being  scolded  she  walked  much  better.  At  one  time  when 
she  was  sitting  quietly  in  a chair  the  visiting  physician  came  into  the  ward,  and  she  iinme- 
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diately  allowed  herself  to  slip  from  the  chair  and  roll  onto  the  floor,  but  evidently  was  care- 
ful not  to  hurt  herself.  She  at  this  time  cried  out  a great  deal,  but  stopped  when  no  notice 
was  taken  of  her.  She  was  still  unable  to  speak,  and,  although  she  could  sit  up  in  a chair, 
apparently  noticed  nothing. 

Nineteen  days  after  entering  the  hospital  she  appeared  much  brighter,  and  began  to 
take  slight  notice  of  what  was  going  on  about  her.  When  questioned,  she  moved  her  lips  as 
if  about  to  speak,  but  made  no  sound.  She  continued  to  improve  slowly,  and  a few  days 
later  said  “sister,”  understood  what  she  was  told  to  do,  and  attempted  to  do  it.  She  also 
walked  three  steps  without  being  assisted.  Some  days  later  it  was  found  that  she  would 
repeat  almost  any  word  that  was  said  to  her,  but  in  a whisper.  After  this  she  improved 
rapidly  and  began  to  articulate  fairly  well,  but  slowly  and  with  an  effort.  She  also  spoke 
voluntarily  two  or  three  times.  She  could  not  walk  without  assistance,  as  she  would  put 
her  foot  too  far  forward.  She  had  been  very  much  constipated  through  the  whole  attack, 
but  at  this  time  the  constipation  grew  less.  A definite  training  of  the  arms  and  legs  was 
then  begun  by  means  of  passive  movements  and  massage.  Under  this  treatment  she  has, 
as  you  see,  greatly  improved,  and  to-day,  the  thirty-fifth  day  from  the  time  when  she 
entered  the  hospital,  has  recovered  completely.  She  speaks  and  walks,  although  she  is  still 
a little  awkward. 

I have  concluded  that  this  is  a case  of  hysteria,  as  she  has  shown  no  definite  symptoms 
of  any  other  disease,  and  on  account  of  the  emotional  character  of  her  symptoms  since  she 
has  been  in  the  hospital. 

HYPNOTISM. — Hypnotism  is  an  artificial  mental  condition  which  can 
be  produced  in  children  as  well  as  in  adults.  It  is  supposed  to  be  a tempo- 
rary abeyance  of  the  powers  of  the  higher  cerebral  centres.  In  the  ordinary 
cases  the  child  is  thrown  into  a condition  in  which  the  consciousness  of  his 
external  surroundings  is  lost.  This  condition  in  outward  appearance  closelv 
resembles  sleep,  but  is  produced  artificially  and  can  be  artificially  removed. 
Thus,  the  sensation  of  pain  can  be  temporarily  abolished,  at  least  to  a con- 
siderable extent.  For  this  reason  it  has  been  supposed  that  it  might  be 
useful  in  the  treatment  of  cases  requiring  minor  surgical  operations.  It  has 
also  been  advocated  by  some  physicians  as  a form  of  treatment  in  various 
diseases ; but  our  experience  at  the  Children’s  Hospital  has  proved  it  to  be 
inefficient. 

CATALEPSY. — Catalepsy  is  only  a symptom.  It  denotes  a condition, 
apparently  of  cerebral  origin,  in  which,  together  with  total  or  partial  loss  of 
consciousness,  the  limbs  assume  a peculiar  form  of  rigidity  called  waxy , and 
remain  for  a considerable  time  in  any  position  in  which  they  may  be  placed. 
It  occurs  at  all  ages,  but  is  very  rare  in  childhood.  The  youngest  case  that 
I know  of  is  that  of  a little  girl  three  years  old,  reported  by  A.  Jacobi. 

The  prognosis  and  treatment  are  those  of  the  primary  disease.  There  is 
no  special  treatment  for  a single  attack. 

SIMULATED  DISEASES. — On  the  boundary-line  between  children 
who  evidently  are  suffering  from  the  need  of  judicious  discipline  and  those 
who  may  be  said  to  have  the  definite  disease  hysteria,  is  a class  of  cases 
in  which  simulation  appears  to  play  an  etiological  part.  These  children  are 
usually  in  the  later  period  of  childhood,  and  seem  to  have  such  perverted 
functions  of  their  nervous  centres  as  actually  to  represent  pictures  of  diseases 
which  are  easily  proved  not  to  be  present.  Deafness,  blindness,  pains  of  all 
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varieties,  palpitation,  dyspnoea,  vomiting,  spasmodic  attacks  of  various 
kinds,  and  many  other  symptoms  arise,  and,  may  persist  for  long  periods. 

The  best  treatment  for  these  cases  is  at  once  to  show  the  child  that  you 
know  his  symptoms  are  unreal  and  of  no  importance. 

You  will  remember  the  boy  (Case  348),  ten  years  old,  who  was  brought 
by  his  mother  to  my  clinic  a few  months  ago  with  a history  of  convulsions 
which  had  been  going  on  lor  two  years,  once  or  twice  in  a month.  He  was 
well  nourished  and  robust -looking.  The  information  was  elicited  from  his 
mother  that  he  never  hurt  himself  when  he  fell  down  in  a convulsion,  and 
that  the  attacks  followed  attempts  to  make  him  do  something  which  he  did 
not  wish  to  do.  You  may  remember  that  I then  suggested  in  his  hearing 
that  he  should  be  sent  to  prison,  and  that  he  immediately  fell  on  the  floor, 
had  a violent  convulsion,  foamed  at  the  mouth,  and  was  apparently  uncon- 
scious. I then  picked  him  up  and  told  him  that  if  he  ever  behaved  in  that 
way  again  he  would  surely  be  shut  up  in  prison  away  from  his  mother. 
He  instantly  recovered,  and  has  since  been  a reasonable  member  of  society. 
You  must  be  prepared  to  meet  with  all  these  different  phases  of  nervous 
manifestations  in  early  life,  and  learn  to  recognize  to  which  class  of  nervous 
diseases  they  belong. 

INSOLATION. — Heat-insolation,  or  heat-stroke,  is  a condition  ap- 
parently represented  by  a functional  disturbance  connected  with  the  cerebral 
circulation  and  produced  by  heat.  This  affection  in  varying  degrees  is  of 
somewhat  frequent  occurrence  in  children,  and  is  supposed  to  be  accom- 
panied by  a hypersemia  of  greater  or  less  intensity  of  the  meningeal  blood- 
vessels. It  is  met  with  most  commonly  in  the  middle  period  of  childhood, 
because  at  that  age  the  child  is  most  likely  to  be  exposed  to  the  influences 
which  produce  it. 

The  clinical  picture  of  this  class  of  cases  is,  as  a rule,  quite  characteristic. 
The  child  has  perhaps  been  playing  on  a hot  summer’s  day  somewhat  more 
vigorously  than  usual,  possibly  romping  with  an  older  child  of  more  highly 
developed  nervous  resistance,  getting  intensely  excited,  and  greatly  over- 
taxing its  muscular  strength.  It  may  be  that  it  has  been  exposed  to  the 
direct  rays  of  the  mid-day  sun ; or  it  may  have  been  playing  in  some  covered 
but  heated  and  stifling  place.  The  nurse  of  the  child,  noticing  the  extremely 
flushed  condition  of  its  face  and  head  and  its  excited,  sparkling  eyes,  takes 
alarm  and  hurries  it  to  its  home.  Intense  headache  soon  comes  on,  and  in 
a few  hours  delirium  may  supervene.  The  skin  is  hot,  dry,  and  reddened ; 
there  may  be  vomiting  in  the  beginning ; the  carotids  and  temporal  arteries 
throb  perceptibly.  The  heart’s  action  is  violent,  and  the  tempeiatuie  is 
raised  to  38.9°-39.4°-40°  C.  (102°-103°-104°  F.) ; the  pulse  is  much 
accelerated,  perhaps  140  to  150,  and  is  full,  but  usually  rhythmical.  The 
conjunctivas  are  congested  and  the  pupils  contracted.  1 hotophobia  to  a 
greater  or  less  degree  is  almost  invariably  present.  Beyond  this  there  nun 
be  no  symptoms  except  a slight  amount  of  muscular  twitching,  and  in  some 
cases  a convulsion  may  occur  if  the  temperature  runs  as  high  as  40  -40.6  C. 
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(104°-105°  F.).  The  temperature,  however,  in  accordance  with  the  rule  in 
this  disease  as  in  others  which  occur  in  children,  does  not  always  produce 
the  same  or  equally  severe  symptoms.  Thus,  a temperature  of  39.5°  C. 
(103°  F.)  may  in  one  individual  give  rise  to  marked  nervous  symptoms, 
while  in  the  next  child  that  you  are  called  upon  to  see  of  the  same  age  and 
with  the  same  disease,  a temperature  of  40°  or  40.6°  C.  (104°  or  105°  F.) 
may  produce  no  nervous  symptoms  whatever,  beyond  possibly  a slight 
apathetic  condition.  Convulsions  may  occur  as  a very  common  form  of 
nervous  explosion  where  fever  and  disturbance  of  the  cerebral  circulation 
are  present,  but,  as  a rule,  this  symptom  is  absent. 

Prognosis. — Be  careful  as  to  the  prognosis  which  you  give  in  these 
cases.  Although  they  often  simulate  closely  a beginning  meningitis,  a disease 
in  which  the  prognosis,  as  I have  already  told  you,  is  unfavorable,  yet  they 
are  very  amenable  to  treatment,  and  should  therefore  be  carefully  differen- 
tiated from  that  disease.  In  very  severe  cases  the  children  may,  of  course, 
die  of  insolation,  as  do  adults. 

Diagnosis. — The  diagnosis  from  meningitis  is  based  upon  the  history, 
the  milder  grade  of  the  symptoms,  except  the  headache,  and  finally,  in 
doubtful  cases,  the  quick  recovery  and  speedy  disappearance  of  the  fever. 

Treatment.  The  treatment  of  heat-insolation  should  be  prompt  and 
vigorous.  A stimulating  enema  of  salt,  one  teaspoonful  to  a quart  of 
water,  should  first  be  given.  The  child  should  then  be  placed  upon  a bed 
protected  by  a rubber  sheet  in  a cool,  darkened  room ; a warm  mustard 
pack  should  be  applied  to  the  lower  extremities,  and  the  neck  and  chest 
gently  sponged  with  water  at  25°  C.  (77°  F.)  for  fifteen  minutes  out  of  every 
hour.  Leiter’s  coil  should  be  applied  to  the  head  with  water  at  5°  C.  (41° 
F.) ; bromide  of  potassium  should  be  given,  0.3  gramme  (5  grains)  every  hour 
for  four  doses ; a little  iced  milk  may  be  taken  if  the  child  cares  for  it,  not 
more  than  one  or  two  ounces  at  a time ; and  complete  rest  and  quiet  for  at 
least  twenty-four  hours  are  usually  indicated.  The  child  should  be  watched 
caie  u y foi  some  days  and  not  allowed  to  play  actively  enough  to  get 
leafed.  Great  care  should  be  taken  for  the  rest  of  the  summer  to  protect 
the  child  from  the  direct  rays  of  the  sun,  as  after  one  attack  the  cerebral 
circulation  remains  in  a very  sensitive  condition  for  a considerable  period. 

have  found  m my  notes  an  account  of  two  cases  of  this  kind  occurring 
in  my  practice,  which  I shall  report  to  you. 


n.or„ts7f  a“  « M “XT  2 ”ea,th/  “nd  We"  deTel°Pe<i’  WaS  Perfec“'-''  wel1 
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5 p.m  At  G P.M.  the  headache  was  less,  and  he  fell  asleep.  He  awoke  at  10  p.m.,  and  the 
temperature  was  found  to  he  38.9°  C.  (102°  F.).  He  then  took  some  iced  milk  and  a dose  of 
bromide  of  potassium.  Later  in  the  night  the  temperature  was  found  to  have  fallen  to  37.7° 
C.  (100°  F.),  and  the  pulse  to  he  100.  On  the  following  day  the  temperature  was  36.7°  C. 
(98°  F.),  and  the  pulse  90.  He  complained  of  slight  headache,  but  there  was  no  photophobia. 
He  felt  weak  and  drowsy,  and  was  kept  in  a dark  room  all  day,  taking  small  doses  of  milk. 

On  the  following  day  he  felt  well,  had  a good  appetite,  and  was  up  and  dressed. 

On  the  next  day  after  driving  in  an  open  carriage  in  the  sun  for  an  hour  he  had  a 
headache  of  moderate  severity,  but  no  fever,  and  was  free  from  headache  and  perfectly  well 
on  the  following  day. 

During  the  next  two  or  three  years,  although  he  did  not  have  any  recurrence  of  a 
severe  character,  from  time  to  time  during  the  hot  weather  he  showed  that  his  cerebral  cir- 
culation was  still  in  a sensitive  condition,  as  slight  exposure  to  the  rays  of  the  sun  caused 
considerable  headache. 

The  next  instance  of  this  kind  was  a boy  (Case  350),  five  years  and  three  months  old. 
On  August  24  the  weather  was  hot  and  sultry.  The  boy  was  perfectly  well  during  the  day, 
and  was  not  exposed  to  any  especial  excitement  or  exertion.  He  went  to  bed  well.  The 
night  was  hot,  no  air  was  stirring,  and  the  room  in  which  he  slept  was  very  hot,  close,  and 
oppressive. 

The  next  morning  he  awoke  at  5 a.m.  with  severe  frontal  headache;  he  was  very 
drowsy,  had  no  appetite,  and  his  temperature  was  found  to  be  38.9°  C.  (102°  F.).  He  was 
kept  all  day  in  bed  in  a cool  room.  At  times  he  would  cry  out  from  the  pain  in  his  head. 
His  mind  was  perfectly  clear.  A dose  of  bromide  of  potassium,  0.3  gramme  (5  grains),  was 
given  at  6 p.m.  His  temperature  at  that  time  was  found  to  he  39.5°  C.  (103°  F.) ; the  pulse 
was  140,  full  and  bounding.  In  the  night  he  became  delirious  and  had  to  he  closely 
watched,  as  he  would  jump  out  of  bed  and  cry  out  with  pain  in  his  head.  Cold  compresses 
were  applied  to  his  head  during  the  night,  and  on  the  following  day  the  symptoms  were 
much  relieved.  Half  a Rochelle  powder  was  given  in  the  morning  and  repeated  in  two 
hours.  This  was  followed  by  a free  movement  of  the  bowels.  He  felt  dull  and  complained 
of  headache,  hut  at  6 p.m.  the  symptoms  were  much  relieved,  and  his  temperature  was 
found  to  be  36.7°  C.  (98°  F.)  and  his  pulse  to  he  100.  On  the  following  day  he  was 
reported  to  have  had  a good  night  and  to  have  awakened  perfectly  well. 

For  two  or  three  years  following  the  attack  he  was  liable  to  have  attacks  of  this  kind, 
either  from  undue  exposure  to  the  sun  or  at  night  if  the  room  in  which  he  slept  happened 
to  he  ill  ventilated  and  hot. 

CONCUSSION. — By  concussion  we  mean  clinically  a group  of  symp- 
toms following  some  physical  shock,  with  its  resulting  traumatic  irritation 
of  the  nervous  centres.  I have  met  with  a number  of  instances  of  this 
nervous  phenomenon. 

One  was  the  case  of  a hoy  (Case  351),  four  years  old,  who  fell  from  a table  to  the  floor. 
I saw  him  an  hour  later,  and  found  that  his  skin  was  cool,  and  his  pulse  slow,  60,  and 
that  he  was  nauseated  and  had  been  vomiting.  No  evidence  of  traumatic  injury  or  proof  ot 
an  organic  lesion  could  be  found.  After  a few  hours  the  symptoms  gradually  improved, 
and  he  was  perfectly  well  on  the  following  day. 

These  indefinite  symptoms  are  usually  ascribed  to  the  brain  as  the  seat 
of  irritation. 

The  treatment  of  a case  of  this  kind  is  simply  by  perfect  rest  and  quiet 
in  a darkened  room,  with  hot  applications  to  the  feet  and  abdomen,  and 
small  and  repeated  doses  of  stimulants  given  by  enemata  until  the  stomach 
is  able  to  retain  them,  the  treatment  being  continued  until  the  circulation  is 

normal  and  the  pulse  strong. 
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The  next  instance  of  this  kind  was  the  case  of  a little  girl  (Case  352),  sixteen  months 
old,  whom  I saw  in  consultation  with  Dr.  Townsend. 

The  child  was  perfectly  well,  and  was  not  of  an  especially  nervous  temperament.  She 
could  speak  a number  of  words  and  could  walk.  While  sitting  in  her  baby-carriage  one 
day  at  the  top  of  a hill,  another  child  took  hold  of  the  carriage  and  pushed  it  with  great 
rapidity  down  the  hill.  The  carriage  was  tipped  over,  and  the  child  was  thrown  out  on  the 
sidewalk,  apparently  striking  on  her  head.  She  was  unconscious  when  she  was  picked  up, 
but  no  signs  of  injury  beyond  a slight  bruise  on  the  right  side  of  the  head  could  be  detected! 
There  was  no  vomiting.  Her  extremities  were  cold.  Consciousness  soon  returned,  and 
nothing  abnormal  could  be  detected  on  a physical  examination.  The  pulse  was  120  and 
the  temperature  36.6°  C.  (98°  F.).  After  the  accident  she  had  no  appetite,  and  became  very 
cross  and  easily  frightened.  The'  bowels  were  moved  regularly,  a slight  amount  of  blood, 
however,  appearing  in  the  first  discharge  which  occurred  after  the  accident.  It  was  diffi- 
cult to  make  her  go  to  sleep,  and  she  would  wake  up  screaming  and  at  times  not  knowing 
any  one.  For  several  days  she  could  not  make  use  of  the  words  which  she  ordinarily  did" 
and  did  not  recognize  her  father,  but  was  afraid  of  him,  while  before  the  accident  she 
enjoyed  playing  with  him.  She  seemed  to  have  the  same  fear  of  a number  of  other  people 
m the  house,  but  did  not  show  any  symptoms  of  fear  when  being  examined  by  Dr.  Town- 
send or  by  me,  although  we  were  entire  strangers  to  her.  These  symptoms  continued  for 
some  weeks,  gradually  subsiding,  and  were  not  accompanied  by  any  other  abnormal  con- 
dition, such  as  a rise  of  temperature.  The  child  recovered  entirely. 

The  treatment  of  the  case  was  simply  to  keep  her  in  a rather  ‘dark  room  separate  from 
everybody  but  her  mother.  ^ 

I have  here  to-day  a number  of  instances  of  other  central  and  functional 
diseases  to  show  you. 

As  the  causes  of  these  nervous  manifestations  are  manifold,  and  as 
we  know  nothing  about  their  pathology,  I can  best  describe  their  symptoms 
and  treatment  by  describing  individual  instances  of  the  various  casra  of  this 
Jond  which  have  come  under  my  observation. 

Af[NBSIA— Here  are  two  cases  which  belong  to  a 
class  of  nervous  disturbance  which  is  represented  by  temporary  amnesia. 

on  r rrs  old 

“on * 3:  Pt;i"  n n Hhe  got  up’  ^ ^znz 

making  foolish  remarks  This  fLll  I°°I®,lg  at  his  Playmates  and  occasionally 

— • He  was  ^ '°°*  ^ 

symptoms,  except  that  he  could  not  remem W o tw  * ! an-y  nausea  or  any  other 

wedding  of  his  aunt  on  the  previous  day  He  a U 'u  ^ ^ WaS  pr6Sent  at  the 
After  sleeping  for  about  twebve  hours  he’  wJke  unw  tThi13  7 ^ SP°ke  naturally- 
except  that  he  had  a very  dim  remembrance  f f t / memory  Perfectly  restored, 

has  beM  a“  - ^ 
a.  shookwith  ”"***  abej““  °f 

ning,  about  six  months'ag^he  struck  L^ada^  ^ t °T  ^ ^ ^ While  ™n- 

He  had  waiked  home,  but  was  a little  nausea  ted^ndwL  put  to  bed  h.0UTS  later‘ 

partial  loss  of  memory  and  was  drowsy  but  that  lie  i f .’  P *0Und  that  he  had 

fectly  well  on  the  following  day  and  D ^ 6SpeClal  pain'  He  was  per- 

disturbance  of  any  kind.  ’ ’ y°U  See’  an  lntelPgent  boy,  without  mental 
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a child  six  years  old,  who,  previously  well  and  bright,  suddenly  lost  the  power  of  speech. 
This  phenomenon  occurred  during  an  operation  for  talipes,  which  was  being  performed 
without  an  anaesthetic.  After  the  operation  the  child  was  perfectly  well,  but  was  unable  to 
elaborate  words  until  the  ninth  day,  when  she  began  to  use  the  one  word  “ mamma”  for 
everything  that  she  wanted  to  say.  She  then  gradually  increased  her  vocabulary  until  the 
twenty-first  day,  when  her  aphasia  disappeared  entirely,  and  she  developed  mentally  and 
physically  in  a normal  manner. 


ARRESTED  PSYCHICAL  DEVELOPMENT. — Arrested  psychical 
development  is  a term  used  in  speaking  of  an  apparent  lack  of  mental 
growth  which  is  sometimes  met  with  in  infancy.  So  far  as  we  know,  it  is 
a functional  and  not  an  organic  condition  of  the  brain.  Infants  with  this 
affection  develop  both  mentally  and  physically  for  a variable  period,  per- 
haps five  or  six  months,  and  then  continue  to  develop  physically  but  cease 
to  develop  mentally.  This  condition  lasts  for  a variable  period  of  months, 
when  they  begin  to  develop  mentally  again,  and,  although  for  some  time 
they  are  backward  in  comparison  with  other  children  of  their  age,  they 
finally  show  no  trace  of  an  abnormal  mental  condition. 

Arrested  psychical  development  seems  to  be  rather  commonly  associated 
with  rhachitis,  and  may  also  occur  in  the  course  of  severe  illnesses,  but 

nothing  else  is  definitely  known  concerning  it. 

RETARDED  SPEECH. — At  varying  periods  during  the  latter  part  of 
the  first  year  and  the  beginning  of  the  second  year  infants  begin  to  make 
their  first  attempts  to  speak.  By  the  middle  of  the  second  year  they  are 
usually  able  to  communicate  their  ideas  by  means  of  short,  broken  sen- 
tences. In  the  third  year  most  children  speak  quite  plainly,  though  they 
do  not  cc  rrectly  use  the  prepositions  and  adverbs  until  some  years  later. 
When  during  the  second  year  the  power  of  speech  does  not  develop  with 

the  usual  rapidity,  it  is  spoken  of  as  retarded  speech 

This  lack  of  power  to  speak  may  be  from  a simple  lack  of  development 
of  certain  portions  of  the  brain,  or  from  organic  or  functional  cerebral  dis- 
turbance. It  may  also  arise  from  abnormal  conditions  outside  of  the  ram 
The  cases  which  are  caused  by  a lack  of  development  may  be  »f  congenital 
origin  or  may  be  due  to  an  arrested  cerebral  development  produced  by 
number  of  causes.  These  causes  are  usually  connected  with  some  serious 
interference  with  the  cerebral  growth,  such  as  a severe  illness  The  °rganm 
aphasia  is  like  that  produced  by  some  such  organic  lesion  of  the  b.ain  as 
exists  in  cases  of  cerebral  paralysis.  It  may  also  be  connected  with 
condition  of  idiocy.  The  functional  aphasia  I have 

nviv  be  produced  by  many  causes,  among  others  the  infectious  diseases.  A 

sa  ; - 4r  tz” r zt tjz 
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that  the  child  speaks  better  than  itdkl  before  the  iUn«  ^ ^ ^ 
Retarded  speech  may  also  be  caused  by 

of  the  ear  resulting  in  deafness,  an  articulation  impossible, 

of  the  mouth,  palate,  or  vocal  cords  as  to  render 
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In  this  connection  stammering  may  be  spoken  of  as  a cause  of  retarded 
speech. 

When  a child  of  this  kind  is  brought  to  you  to  decide  why  it  is  unable 
to  speak,  you  should  carefully  investigate  the  previous  history.  In  this  way 
you  can  eliminate  organic  disease  of  the  brain  by  means  of  the  absence  of 
the  usual  symptoms  of  such  disease,  especially  hemiplegia,  and  by  ascertain- 
ing that  the  child  has  not  had  any  disease  sufficiently  severe  in  its  character 
to  interfere  with  the  development  of  the  centres  of  speech.  After  deter- 
mining that  the  child  is  not  an  idiot,  you  should  make  a physical  exami- 
nation of  the  ear  and  mouth.  If,  on  examining  the  ear,  you  find  that  the 
child  is  deaf,  you  will  at  once  have  a good  reason  for  his  not  being  able  to 
speak.  Even  where  young  children  have  learned  to  speak  fairly  well,  if 
they  later  become  deaf  from  a disease  like  scarlet  fever  they  are  very  apt  to 
become  mute  also.  Where  such  lesion  of  the  ear  has  occurred  before  the 
child  has  learned  to  speak,  he  almost  invariably  is  found  to  be  a deaf-mute, 
although  there  may  be  no  defects  in  articulation  or  in  his  mental  con- 
dition. It  is  seldom  that  any  defect  in  the  month  or  throat  is  found  which 
interferes  with  articulation,  except  in  cases  where  very  extensive  lesions  are 
present,  such  as  cleft  palate,  and  sometimes  enlarged  tonsils  combined  with  a 
high-arched  palate  and  a large  adenoid  growth.  The  tongue-tie  which 
the  parents  usually  consider  to  be  the  cause  of  the  retarded  speech  is 
seldom  present.  Where  no  symptom  of  organic,  functional,  or  develop- 
mental cerebral  disease  exists,  where  there  is  no  physical  deformity,  and 
where  the  child  hears  well  and  seems  bright  and  well  developed  in  other 
ways,  you  can,  as  a rule,  assure  the  parents  that  the  speech  is  merely  .re- 
tarded and  will  probably  develop  later. 

HEADACHES.— When  pain  in  the  head  occurs  in  early  life  it  is  to  be 
regarded  more  seriously  than  when  it  occurs  at  a later  period,  as  it  is  more 
apt  to  indicate  some  grave  central  lesion.  The  various  forms  of  organic 
headache  which  arise  in  children  can  be  spoken  of  best  as  symptomatic  of 
the  various  diseases  in  which  they  occur. 

Tlieie  also  appears  to  be  a type  of  headache  which  occurs  in  the  later 
years  of  childhood  irrespective  of  any  disease  and  often  unaccompanied 
by  nausea.  These  headaches,  as  a rule,  are  not  of  serious  import,  and  are 
usually  classed  under  the  term  functional.  They  occur  irregularly,  and  may 
be  in  any  part  of  the  head.  They  are  often  so  severe  that  the  child  has  to 
he  down.  The  intervals  between  the  attacks  are  variable,  and  the  length 
o the  attacks  varies  from  two  or  three  hours  to  a day.  Of  these  functional 
headaches  the  most  frequent  form  in  children  is  that  due  to  amemia. 

Although  in  many  cases  headaches  are  caused  by  an  improper  regulation 
o the  diet,  yet  there  is  evidently  some  other  cause  which  we  do  not  recoo-- 
nue  .in  their  production,  as  with  exactly  the  same  diet  for  many  mouths 
a eh,ld  will  show  no  symptoms  whatever  of  headache.  In  like  manner 

tion°vl 7-  ,n°W  *i’at  heada0he9  in  children  “V  *P«d  upon  constipa- 

on,  yet  this  class  of  cases  occurs  whether  constipation  is  present  or  not. 
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Migraine  also  may  exist  in  children,  and  is  characterized  by  severe  pain 
in  the  head,  sometimes  unilateral,  sometimes  bilateral,  accompanied  by 
nausea,  dizziness,  and  generally  vomiting.  The  attacks  occur  at  irregular 
intervals,  and  usually  last  the  greater  part  of  a day.  They  may  be  brought 
on  by  apparently  slight  causes,  such  as  over-fatigue  or  very  mild  indiscre- 
tions of  diet,  in  those  predisposed  to  them.  These  headaches  are  markedly 
hereditary. 

Although  all  these  forms  of  headache  are  ordinarily  very  intractable 
to  cure,  especially  where  no  bad  hygienic  surroundings  exist  which  might 
account  for  them,  and  where  the  child  does  not  lead  a sedentary  life,  yet, 
as  a rule,  the  attacks  have  a tendency  to  lessen  and  disappear  as  the  child 
grows  older. 

The  treatment  of  these  headaches  is  usually  unsatisfactory,  as  the  attacks 
seem  to  arise  from  some  functional  disturbance  which,  irrespective  ot  any 
cause  that  we  can  ascertain,  resists  the  best  known  hygienic  and  medicinal 
treatment.  Strict  directions  should  be  given  as  to  exercise  and  food.  A 
change  of  air  and  scene  is  often  a valuable  adjunct  to  the  treatment.  In 
many  cases  the  administration  of  fluid  extract  of  ergot,  as  recommended 
by  Dr.  Russell  Sturgis,  has  proved  to  be  of  benefit.  I know  of  no  better 
treatment  for  cases  of  this  kind  during  the  presence  of  an  attack  than 
absolute  quiet  in  a darkened  room  and  the  use  of  bromide  of  potassium  or 
bromide  of  sodium  in  sufficient  doses  to  produce  sleep,  or  at  least  to  lessen 

the  acute  pain. 


This  boy  (Case  356)  is  thirteen  years  old.  He  has  usually  been  strong  and  well,  active 
in  his  habits,  and  bright  in  his  studies.  When  he  was  nine  years  old  he  had  a light  attack 
of  scarlet  fever.  Up  to  that  time  he  is  said  to  have  been  healthy  and  never  to  have  had 
any  nervous  disturbance  during  the  dental  period.  Just  before  his  attack  of  scarlet  fever 
he' had  a severe  headache.  At  first  these  headaches  occurred  only  twice  a year,  hut  now  he 
is  attacked  by  them  four  times  a year.  All  the  headaches  have  about  the  same  character- 
istics as  the  one  from  which  he  is  now  suffering.  The  pain  is  usually  most  intense  in  the 
top  of  his  head,  and  extends  to  the  front  and  back.  The  attacks  generally  last  a week  In 
the  second  attack  which  he  had,  the  pain  did  not  last  so  many  days  as  in  the  first  and  those 
which  have  occurred  later,  but  he  was  left  in  a rather  weak  condition  afterwards,  so  that  he 

could  not  walk.  There  was  no  paralysis  of  the  legs.  . . , , 

Yesterday  he  went  to  school  as  well  as  usual,  but  soon  began  to  feel  pain  in  his  head, 
and  had  to  return  to  his  home.  The  headache  has  continued,  and  to-day,  as  you  see,  he 
cannot  sit  up,  hut  has  to  lie  down.  He  has  no  nausea,  his  appetite  is  good,  and  thereaicno 
special  digestive  disturbances,  hut  he  has  a slightly  coated  tongue  and  a slightly  ™sed  te  ‘ 
perature  The  bowels  are  regular,  and  he  complains  of  nothing  hut  such  severe  pain  in  h.s 
lead  that  he  has  to  tie  perfect,,  still.  His  diet  has  always  been  simple  an there  « ap- 
parently  no  direct  causes,  such  as  the  use  of  tobacco,  to  account  for  the  attack.  He  has 
never  shown  any  delirium,  has  always  been  perfectly  conscious  during  the  attacks,  doe 
complain  of  any  photophobia,  and  merely  wishes  to  be  let  alone^ 

On  examining  him  to-day  you  see  that  his  temperature  is  36.6  C.  (98  F.) , ai id  1 1 s p 
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child  is  well  and  strong  between  the  attacks  of  headache,  the  murmur  may  be  of  functional 
origin.  In  either  case  the  headaches  can  scarcely  be  accounted  for  by  the  cardiac  disturb- 
ance, and  can  well  be  spoken  of  under  tbe  term  functional. 

In  treating  this  case  small  doses  of  tincture  of  digitalis  are  indicated,  on  the  supposition 
that  some  disturbance  in  the  circulatory  organs  exists,  evidence  of  which  is  given  by  the 
cardiac  murmur. 

We  should,  in  examining  a case  of  this  kind,  before  speaking  of  the 
attack  as  functional,  eliminate  other  possible  causes.  One  of  the  most 
common  causes  in  children,  but  which  does  not  exist  in  this  case,  is  pain 
caused  by  a strain  of  the  eyes.  In  all  cases  of  headache  in  children  the 
cause  of  which  is  not  evident,  a careful  examination  of  the  eyes  should  be 
made,  even  though  there  be  no  symptoms  which  point  to  the  eyes  them- 
selves. 

As  an  illustration  of  a class  of  headaches  the  cause  of  which  was 
formerly  obscure,  I show  you  this  little  girl. 

She  (Case  357)  is  twelve  years  old.  She  has  suffered  during  the  past  two  years  with 
almost  continuous  headache,  so  that  she  has  had  to  be  taken  away  from  school. 

A careful  physical  examination  of  this  child  made  by  me  two  years  ago  failed  to  detect 
anything  abnormal,  except  that  she  was  suffering  probably  from  the  results  of  eye-strain. 
With  the  exception  of  the  headache  she  has  been  well  and  strong,  has  had  a good  color, 
good  appetite  and  digestion,  and  has  simply  been  incapacitated  from  studying  and  reading 
on  account  of  the  pain  in  her  head. 

The  child  was  examined  by  an  oculist  and  was  made  to  wear  glasses.  No  benefit 
resulted,  and  until  within  a few  weeks  her  parents  supposed  that  she  could  not  be  cured. 

Suspecting,  however,  that  the  eyes  were  really  the  source  of  the  trouble,  I referred  the 
child  to  another  oculist,  who  has  made  a change  in  the  glasses,  and  the  headaches  have 
disappeared. 


VERTIGO.— Vertigo  at  times  occurs  in  children.  It  is  a term  applied 
to  a condition  in  which  the  individual  or  the  objects  around  him  appear  to 
be  rolling  about.  It  is  called  subjective  vertigo  when  the  patient  himself 

seems  to  be  turning,  and  objective  vertigo  when  it  is  the  surrounding  objects 
that  appear  to  move. 

Vertigo  has  a variety  of  causes.  It  may  be  due  to  organic  cerebral 
diseases,  such  as  tumors  of  the  brain,  especially  of  the  cerebellum,  and  to 
diseases  of  the  ear  and  of  the  eye.  It  may  also  be  due  to  circulatory  dis- 
m lances,  as  in  cardiac  disease,  and  to  gastric  vertigo,  as  from  improper 
rood,  also  from  tobacco  and  tea. 


history  ‘that’ he  hid  3’  ,y“™  old’  was  referred  to  me  b7  Professor  Blake  with  the 

history  that  he  had  had  a purulent  otitis  several  years  since,  but  that  this  had  healed  three 

y ars  ago  leaving  a condition  of  adhesions  and  cicatrices  with  considerable Tmpahmeit  of 

S ch  M n°,tr0Ubie  °f  thG  labyrinth  ™ “V  Vmptoms  pointing  theX 

The  child  was  always  strong  and  well  until  be  was  seven  years  old  when  he  bad  th* 
purulent  otitis  which  Professsor  Blake  treated.  Three  years  aeo  he  ben-an  i l . 
of  dizziness  accompanied  by  seeing  white  spots.  He  at  times  had  nausea  but  noTelX  f 
spinning  round  or  falling.  He  has  since  had  this  feeling  continuously  mid  hitel  M 
rather  increased  in  severity.  He  has  had  no  other  abnormal  symptoms  excent  hat  h 7 
-somewhat  weak.  He  sleeps  well,  his  appetite  is  fair,  and  his'boweis  aie  Tguiar  He  ht 
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good  hygienic  surroundings,  does  not  smoke,  and  has  never  lived  in  a malarial  district. 
He  is  a close  student,  and  is  not  fond  of  active  sports.  He  has  never  had  any  headache. 

There  is  a strong  probability  that  the  vertigo  in  this  case  is  caused  by  his  drinking  too 
much  tea  and  by  his  sedentary  life.  I shall  therefore  simply  have  him  stop  drinking  tea, 
and  have  told  him  to  ride  on  horseback  every  day. 

(Subsequent  history.)  Within  a few  weeks  after  the  active  exercise  had  been  begun 
and  the  tea  had  been  omitted  from  his  diet,  the  boy  ceased  to  have  attacks  of  vertigo. 


SENSITIVE  SPINE. — Among  the  nervous  symptoms  of  central  origin 
is  what  is  called  sensitive  spine,  a case  of  which  I have  here  to  show  you. 


This  hoy  (Case  359),  thirteen  years  old,  previous  to  one  year  ago  was  perfectly  well, 
hut  since  that  time  has  complained  of  headache  at  times  when  studying,  has  lost  his  appe- 
tite, and  has  become  constipated.  He  began  to  complain  of  his  back  at  the  same  time  that 
the  other  symptoms  developed.  The  other  symptoms  have  not  been  especially  pronounced, 
but  the  pain  in  his  back  has  grown  progressively  worse,  and  there  is  sensitiveness  on  pressure 
over  the  spine. 

After  I had  first  seen  him  and  prescribed  exercise  in  the  open  air  and  omission  of 
school  and  of  study,  he  improved  for  a time,  and  all  the  other  symptoms  disappeared,  with 
the  exception  of  the  sensitiveness  of  the  spine.  Although  at  times  this  sensitiveness  disap- 
peared entirely,  yet  it  has  lately  returned,  and  has  been  just  as  painful  as  in  the  beginning. 

I therefore  referred  him  yesterday  to  Dr.  Lovett,  who  reports  that  there  are  no  indica- 
tions for  mechanical  treatment,  that  the  spine  is  normal  in  every  respect,  and  that  Pott’s 
disease  can  be  positively  eliminated.  The  tenderness  of  which  he  complains  is  one  which 
we  are  accustomed  to  see  in  neurasthenic  women.  The  probability  is  that,  owing  to  his  poor 
physical  condition  and  his  slight  muscular  development,  his  spine  has  had  to  depend  on  the 
ligaments  to  maintain  it  erect,  that  the  sensitive  condition  and  the  pain  are  due  to  the 
strain  which  is  brought  to  bear  on  them,  and  that  this  will  disappear  as  his  condition 
improves.  We  can  therefore  provisionally  make  the  diagnosis  of  sensitive  spine  from 
debility,  and  I shall  have  him  treated  by  massage,  gymnastic  exercises,  and  electricity. 
Some  of  these  cases  prove  very  intractable  to  treatment. 

(Subsequent  history.)  Within  a month  after  this  treatment  was  carried  out  the  boy 

recovered  entirely. 


TETANY. — Tetany  is  a term  which  is  used  to  represent  tonic  intermit- 
tent muscular  spasms  without  loss  of  consciousness.  The  condition  is  simply 
a symptom  of  nervous  irritation,  probably  of  central  origin  and  not  pro- 
duced by  organic  lesions.  This  symptom  is  very  apt  to  occur  in  cases  of 
rhachitis,  but  it  may  occur  in  otherwise  healthy  children  when  they  have 
various  disturbances  of  the  gastro-enteric  tract.  It  is  also  met  with  in  the 
course  of  many  of  the  acute  diseases,  such  as  pneumonia. 

The  spasm  usually  affects  the  extremities  and  not  the  face,  and  is  accom- 
panied apparently  by  a certain  amount  of  pain.  The  legs  and  arms  are 
flexed  and  rigid,  the  hands  and  fingers  tightly  flexed,  the  thumbs  usua  y 
beneath  the  fingers  across  the  palms  of  the  hands.  In  like  manner  the  feet 
may  assume  various  positions  of  flexion,  such  as  that  of  talipes  equinus  or 
that  of  equino-varus.  The  length  of  time  which  the  tetany  lasts  is  very 

varied  ; it  mav  be  a few  minutes  or  it  may  be  hours  or  days. 

The  symptom  in  itself  is  not  a serious  one,  the  danger  existing  m the 

special  disease  which  causes  the  tetany. 

Tetany  is  to  be  distinguished  from  tetanus  by  the  spasm  of  the  masset 
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muscles  occurring  early  iu  tetanus,  and  by  its  being  absent  or  occurring  late 

where  the  child  is  attacked  by  tetany. 

Cerebro-spinal  meningitis  is  also  to  be  differentiated  from  tetany  by  the 
heightened  temperature,  the  severity  of  the  general  symptoms,  and  the  con- 
vulsions and  opisthotonos,  which  I have  already  described  as  characteristic 
of  that  disease,  while  these  symptoms  are  not  pronounced  in  connection  with 
tetany. 

The  treatment  is  to  be  directed  to  the  special  cause  of  the  disease  in 
which  the  tetany  occurs.  Warm  baths  are  indicated  for  the  relief  of  the 
spasm,  and  bromide  of  potassium  is  the  most  efficacious  drug  in  cases  of 
this  kind. 

PAVOR  NOCTURNUS  (Central).  — The  night-terrors  of  children 
may  occur  from  a variety  of  causes,  and  should  not  be  considered  as  one 
disease,  but  as  a symptom  of  a number  of  diseases.  Any  nervous  disturb- 
ance, whether  central  or  peripheral,  may  produce, so  profound  an  impression 
on  the  sensitive  cortical  cells  of  the  brain  that  the  child’s  sleep  may  be 
disturbed  by  a cortical  irritation. 

The  special  form  of  pavor  nocturnus  which  may  he  considered  central  has  occurred  in 
this  boy  (Case  360),  six  years  of  age,  who  has  been  brought  for  advice  to  the  clinic  this 
morning.  He  has  always  been  a delicate,  thin,  pale  child,  not  caring  much  for  open-air 
exercise,  hut  inclined  to  remain  in  the  house  and  to  be  read  to  or  to  have  exciting  stories  told 
to  him.  His  appetite  is  poor.  He  is  mentally  bright  and  precocious.  Otherwise  he  appears 
to  be  well,  and  shows  no  signs  of  any  organic  disease.  Last  evening  he  was  allowed  to  sit 
up  rather  later  than  usual,  and  a number  of  terrifying  stories  were  told  to  him.  He  went  to 
sleep  as  usual,  but  in  about  an  hour  waked  up  screaming.  He  was  found  sitting  up  in  bed 
looking  terrified.  His  eyes  were  staring  at  some  invisible  object,  evidently  a picture  in  his 
brain  and  not  a reality ; he  was  pointing  at  this  imaginary  source  of  his  terror,  and  kept 
repeating  that  it  was  a black  dog.  It,was  impossible  to  pacify  him  for  about  ten  minutes, 
and  he  did  not  recognize  his  mother  during  the  attack.  He  then  became  more  quiet ; the 
wild  look  passed  from  his  eyes ; he  recognized  his  mother,  and  soon  lay  down  find  went 
quietly  to  sleep.  The  cause  of  this  attack,  which  is  typical  of  the  central  form  of  pavor 
nocturnus,  was  evidently  undue  excitement  of  the  cells  of  the  cortex  in  a bright,  nervous 
child  before  going  to  sleep.  The  treatment  of  a case'of  this  kind  is  to  accustom  the  child  to 
more  exercise  in  the  open  air,  to  prevent  his  reading  anything  but  the  most  ordinary  and 
simple  books,  and  to  have  no  stories  whatever  related  to  him. 
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LECTURE  XXXVII. 

IV.— FUNCTIONAL  NERVOUS  DISEASES.— (Concluded.) 

(2)  REFLEX. 

Pavor  Nocturnus  (Peripheral). — Dental  Reflex. — Reflex  Nystagmus. — Re- 
flex of  the  Ear.— Reflex  of  the  Larynx.— Paroxysmal  Gasping.— Reflex 
of  the  Lung. — Rkflex  Cough. — Reflex  of  the  Heart. — Reflex  of  the 
Stomach. — Reflex  of  the  Bladder. — Reflex  of  the  Vagina. — Reflex  of 
the  Rectum. 

PAVOR  NOCTURNUS  (Peripheral). — At  the  last  lecture,  gentlemen, 
I showed  you  a case  of  pavor  nocturnus  in  which  the  symptoms  were  evi- 
dently of  central  origin.  To-day  I have  to  show  you  a little  girl  three 
years  old  who  also  has  attacks  of  pavor  nocturnus. 

The  child  (Case  361),  as  you  see,  is  robust-looking.  She  is  said  to  he  always  well  and 
strong;  to  have  a good  appetite  ; not  to  be  nervous  or  excitable ; to  he  fond  of  playing  out 
of  doors,  and  not  to  care  to  have  stories  told  to  her.  Her  mother  also  states  that  she  is  con- 
stipated, and  that  she  has  a tendency  to  overload  her  stomach.  She  has  had  disturbance 
of  sleep  for  some  time,  and  last  night  she  had  an  unusually  severe  attack  of  pavor  noctur- 
nus. She  had  eaten  a very  heavy  supper,  and  on  going  to  bed  she  immediately  fell  asleep, 
hut  soon  began  to  be  restless,  to  throw  herself  about,  to  groan,  and  to  grind  her  teeth.  A 
little  later  she  woke  up  screaming,  and  apparently  had  a certain  amount  of  dyspnoea.  She 
did  not  recognize  her  mother,  but  sat  up  in  bed  looking  very  much  frightened  and  clutching 
at  her  throat.  Her  mother  made  her  drink  some  warm  water,  which  produced  copious 
vomiting.  She  then  became  rational  again,  recognized  her  mother,  and  soon  lay  down  and 
went  to  sleep.  She  has  no  recollection  of  these  attacks  on  the  following  day. 

This  is  evidently  a case  in  which  the  irritation  is  of  the  terminal  filaments  of  the  pneu- 
mogastric  nerve  in  the  stomach,  causing  reflex  symptoms  of  the  nervous  centres  to  such  an 
extent  that  the  child  is  terrified  and  feels  as  though  she  would  stifle. 

It  is  a case,  therefore,  of  peripheral  pavor  nocturnus,  and  should  be  treated  by  moder- 
ating the  diet  and  allowing  the  child  to  have  only  a light  and  digestible  supper.  You  see 
that  the  two  classes  of  cases  are  distinct  and  that  their  treatment  is  entirely  different.  You 
will  also  often  meet  with  a mixture  of  both  of  these  forms  in  which  it  is  not  possible  to 
make  a clear  distinction  between  them. 

I have  collected  a number  of  cases  to  show  you  which  represent  some 
other  illustrative  types  of  reflex  nervous  symptoms. 

DENTAL  REFLEXES. — The  twitching  which  occurs  in  children  at 
the  time  when  a tooth  is  the  apparent  cause  of  a certain  amount  ot  discom- 
fort and  fever  should  be  referred  to  here  as  a significant  illustration  of  ner- 
vous phenomena  from  reflex  causes.  The  cases  are  numerous,  but  scarcely 
of  sufficient  importance  to  report.  In  certain  instances,  however,  convul- 
sions of  a reflex  nature  occur  at  this  time  and  cease  when  the  tooth  has 
assumed  its  place  above  the  margin  of  the  gum.  I have  also  met  with  some 
interesting  cases  of  local  oedema  arising  during  the  period  of  dental  irritation. 
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One  of  these  cases  was  a male  infant  (Case  362),  fifteen  months  old,  who  some  months 
previously,  while  cutting  one  of  the  second  molars,  had  an  attack  of  oedema  of  the  hands, 
which  was  not  accompanied  by  irritation  or  any  other  symptom,  and  which  passed  off  after 
a few  hours. 

This  same  boy  when  the  canine  teeth  were  about  to  come  through  the  gums  was  again 
attacked  by  oedema  of  the  face.  This  local  oedema,  as  in  the  previous  instance,  disappeared 
quickly. 

At  times  I have  seen  a local  oedema  attacking  one  eyelid,  so  that  the  eye 
could  not  be  closed. 

Although  we  cannot  say  that  the  irritation  from  the  teeth  is  necessarily 
the  cause  of  these  conditions,  yet  they  so  often  arise  during  the  dental 
period,  and  not  during  other  periods  of  childhood,  or  before  the  fourth  or 
fifth  month,  that  we  can  at  least  say  that  in  individuals  of  an  excessively 
nervous  temperament  the  irritation  which  evidently  arises  in  certain  cases 
when  the  teeth  are  developing  may  be  sufficient  to  cause  a nervous  explosion, 
which  in  this  sense  may  be  spoken  of  as  of  dental  origin. 

These  are  only  a few  instances  of  the  reflex  disturbances  which  occur 
during  the  period  of  dentition,  and  I shall  speak  of  the  subject  as  a whole 
under  the  heading  of  difficult  dentition  (page  794). 

NYSTAGMUS. — By  nystagmus  is  meant  a peculiar  rhythmical  oscil- 
lation of  the  eyeballs,  usually  from  side  to  side. 

It  may  be  produced  by  many  causes.  It  is  sometimes  dependent  on 
organic  disease  of  the  brain,  and  sometimes  it  arises  from  local  diseases  of 
the  eye.  In  certain  cases  it  is  reflex  from  various  peripheral  stimuli. 

Nystagmus  of  reflex  origin  is  not  a very  uncommon  symptom  in  young 
children.  I have  notes  of  two  cases,  brothers,  who  during  the  dental  period 
showed  this  oscillation  of  the  eyeballs  with  no  other  symptoms.  Complete 
recovery  resulted  when  dentition  was  concluded. 


This  child  (Case  363),  three  years  old,  has,  as  you  see,  nystagmus.  She  is  rhachitic, 
and  did  not  walk  until  three  months  ago.  She  shows  no  signs  of  organic  disease,  and  will 
therefore  probably  recover  from  the  nystagmus  when  the  rhachitis  is  cured. 


REFLEX  OF  THE  EAR. — The  reflex  connection  between  the  roots 
of  the  teeth  and  the  membrana  tympani  by  means  of  the  otic  ganglion  pro- 
duces the  well-known  reflex  earache  which  occurs  during  the  dental  period. 
This  phenomenon  I shall  speak  of  more  fully  later  (page  795). 

REFLEX  OF  THE  LARYNX. — In  certain  cases  reflex  symptoms 
occur  in  the  larynx.  This  condition  is  usually  noted  during  infancy  rather 
than  in  childhood.  The  affection  has  been  called  laryngospasmus , and, 
although  it  is  more  usual  for  it  to  occur  in  rhachitic  children  than  in  others, 
it  is  not  necessarily  confined  to  rhachitis.  It  is  not  in  my  experience  a very 
common  disease,  but  when  met  with  it  is  very  characteristic. 

The  infant  is  suddenly  attacked  by  a spasmodic  contraction  of  the 
larynx.  This,  condition  may  be  precipitated  by  various  causes,  such  as 
fright  and  excitement.  I have  also  seen  it  produced  by  various  peripheral 
irritations,  such  as  those  of  the  nose.  At  times  the  attack  is  so  severe 
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that  tile  infant  becomes  unconscious  and  cyanotic.  The  attack  lasts  for  only 
a few  minutes,  and  on  recovery  the  infant  seems  as  well  as  ever.  There 
does  not  seem  to  be  ail  inflammatory  condition  connected  with  this  disease, 
and  apparently  it  is  purely  of  a reflex  nature.  In  some  cases  a crowing 
laryngeal  sound  will  frequently  precede  and  often  succeed  the  more  severe 
stage  of  the  attack. 

The  prognosis  in  cases  of  laryngospasmus  is,  as  a rule,  favorable, 
although  very  weak  infants  may  die  in  an  attack. 

As  the  infants  are  usually  delicate  and  of  a highly  nervous  organization, 
the  treatment  should  be  directed  to  improving  their  general  health  and  to 
protecting  them  from  nervous  excitement  until  they  have  attained  an  age 
when  their  nervous  system  is  less  irritable  and  is  in  more  stable  equilibrium. 
During  an  attack  the  treatment  is  to  endeavor  to  produce  relaxation  of  the 
spasm  by  peripheral  irritation  elsewhere.  This  is  usually  done  by  shower- 
ing the  child  on  the  chest  and  face  with  cold  water  and  lightly  slapping  the 
back. 

Among  a number  of  cases  of  this  kind  which  have  come  under  my 
notice  was  this  one  : 

A boy  (Case  364),  one  year  old,  had  always  shown  a nervous  temperament  and  had 
had  a number  of  convulsions  when  he  was  cutting  his  first  teeth.  With  the  exception  of 
a light  attack  of  epidemic  influenza,  he  had  been  well  and  strong.  Following  the  attack 
of  epidemic  influenza,  in  which  the  nasal  symptoms  were  prominent,  he  was  left  with  a 
very  irritable  naso-pharynx.  He  then  began  to  have  attacks  characterized  as  follows : 

Whenever  the  nurse,  while  giving  him  a bath,  attempted  to  cleanse  his  nose,  no  matter 
how  gently,  he  would  immediately  gasp,  have  a catching  sound  in  his  breathing,  become 
rigid,  draw  himself  back  sometimes  almost  to  the  position  of  opisthotonos,  become  uncon- 
scious and  cyanotic,  and  then  after  a few  seconds  the  spasm  would  pass  away  and  he  would 
seem  perfectly  well  again.  These  attacks  continued  for  some  months  without  apparently 
harming  him,  and  they  then  grew  less  frequent  and  passed  away  entirely. 

Two  other  cases,  in  which  the  attacks  were  similar  to  the  one  which  I have  just  de- 
scribed, were  of  infants  in  their  second  year.  In  these  cases  the  attacks  were  usually  brought 
on  by  excitement  and  when  the  children  were  thwarted  in  anything  which  they  wished  to 
do.  In  addition  to  the  symptoms  which  I have  just  described,  there  was  in  the  younger 
infant  a crowing  laryngeal  sound  just  as  the  attack  was  taking  place  and  for  a few  inspira- 
tions after  it  had  ceased. 

As  additional  examples  of  reflex  phenomena  of  the  larynx  having  their 
origin  in  the  ear  may  be  mentioned  the  hoarseness  which  sometimes  accom- 
panies the  impaction  of  cerumen  in  the  ears,  and  which  disappears  almost 
immediately  after  the  removal  of  the  mass.  Professor  Blake  repot ts  a case 
where  a persistent  laryngeal  cough  of  several  months’  duration  was  immedi- 
ately relieved  by  the  removal  of  a bead  from  the  external  auditoiy  canal. 
These  cases,  as  well  as  one  of  reflex  cough  (Case  368)  which  I shall  presently 
report  to  you,  can  be  explained  by  means  of  this  diagram  (Diagram  9, 
page  749),  which  shows  the  reflex  connection  between  the  ear  and  the  larynx. 

&The  irritation  of  the  sensitive  fibres  of  the  auriculo-pneumogastricus 
distributed  in  the  meatus  and  to  the  membrana  tympani  is  reflected  along 
the  motor  fibres  of  the  superior  laryngeal  nerve,  exciting  in  the  larynx  the 
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act  of  coughing  by  causing  contraction  of  the  crico-thyroid  muscle.  Where 
the  original  irritant,  either  in  the  meatus  or  in  the  membrana  tympani,  by 
its  continued  presence  involves  the  vaso-motor  fibres  associated  with  the 
auricular  nerve,  they  conduct  their  impression  to  the  ganglion  of  the  pneu- 


Diagram  9. 


Reflex  connection  between  the  ear  and  the  larynx.  A,  auditory  canal,  membrana  tympani,  and 
middle  ear ; B,  second  ganglion  of  vagus  ; C,  first  cervical  ganglion  of  sympathetic  ; D,  auriculo-pneumo- 
gastric  nerve ; E,  sympathetic  fasciculus  connecting  B and  C ; F,  nervi  molles,  vaso-motor  connection 
with  external  carotid  ; G,  external  carotid  ; H,  laryngeal  artery ; S,  superior  laryngeal  nerve  ; L,  larynx. 


mogastric,  and  thence  it  is  deflected  through  a sympathetic  fasciculus  pro- 
ceeding from  it  to  the  first  cervical  ganglion.  This  again  through  the  nervi 
molles  carries  the  impression  to  the  external  carotid  artery,  and  by  its 
branches  to  the  mucous  membrane  of  the  larynx,  and  as  a result  of  reflected 
vaso-dilator  impressions  we  may  have  congestion  of  the  vessels  supplying 
the  mucous  membrane  of  the  larynx,  and  perhaps  effusion  from  these 
vessels. 

The  detailed  description  and  an  illustrative  diagram  (Diagram  10)  of 
the  anatomical  conditions  underlying  these  reflex  phenomena  will  be  found 
in  a later  lecture  (page  795). 


PAROXYSMAL  GASPING-. — This  boy  (Case  365),  eight  years  old,  has  always 
been  delicate,  and  has  evidently  been  ill  fed  and  ill  cared  for.  He  is  pale  and  thin,  is  of  a 
nervous  temperament,  and  has  been  overworked  at  school.  Physical  examination  shows 
nothing  abnormal  in  either  his  thorax  or  his  abdomen. 

The  attacks  from  which  he  now  suffers  have  occurred  for  the  past  month,  and  are 
growing  shorter  in  their  intervals  and  more  severe  in  their  character.  The  child,  from  being 
in  a state  of  perfect  quiet,  suddenly  becomes  cyanotic,  rolls  his  eyes  up,  stops  breathing, 
gasps,  and  looks  as  though  he  were  about  to  die.  The  attack  lasts  about  half  a minute’ 
and  he  is  then  apparently  as  well  as  ever.  Since  he  was  brought  to  the  clinic  the  intervals 
have  been  about  fifteen  minutes.  The  seizure  is  apparently  a reflex  irritation  of  the 
diaphragm,  and  could  be  classed  under  hysteria.  These  cases  respond  quite  readily  to  good 
care,  well-regulated  food,  and  relief  from  the  duties  of  school. 

A boy  (Case  366),  twelve  years  old,  with  the  following  history  was  brought  to  me  for 
advice : 

He  was  of  a nervous  temperament.  He  was  studious,  and  did  not  care  to  play  with 
other  boys,  preferring  to  remain  in  the  house  and  read.  His  appetite  was  pretty  good  • 

he  was  pale  and  rather  apathetic.  An  examination  of  the  thorax  and  abdomen  revealed 
nothing  abnormal. 


Three  weeks  previous  to  my  seeing  him  he  began  while  sitting  quietly  in  school  to  have 
paroxysmal  attacks  of  gasping  which  he  could  not  control.  These  attacks  were  of  a much 
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milder  grade  than  in  the  case  which  I have  just  shown  you,  but  were  quite  as  frequent. 
They  did  not  occur  when  he  was  playing  out  of  doors  or  exercising,  and  he  had  never  suf- 
fered from  palpitation  or  dyspnoea. 

Treatment  with  various  drugs,  such  as  arsenic,  nux  vomica,  and  iron,  given  at  dif- 
ferent times  and  separately,  had  no  effect  upon  the  paroxysms.  Taking  the  hoy  out  of 
school,  preventing  him  from  studying  or  reading  much,  and  making  him  go  to  the  gymna- 
sium and  ride  a bicycle,  lessened  the  attacks  in  a few  months,  and  he  recovered  entirely  in 
about  eight  months. 


REFLEX  OF  THE  LUNG. — In  young  infants  pulmonary  attacks 
closely  simulating  the  symptoms  of  asthma  occur  from  gastric  irritation  of 
the  terminal  filaments  of  the  pneumogastric  nerve.  They  are  evidently 
reflex  in  their  character,  and  are  promptly  relieved  by  treatment  of  the 
stomach.  They  are  spoken  of  under  the  term  asthma  dyspepticum.  In 
cases  of  this  kind  it  is  usually  found  that  the  peripheral  irritation  either 
arises  from  the  too  high  percentages  of  the  solid  constituents  of  the  milk 
which  is  given  to  the  infant,  or  is  caused  by  the  total  amount  of  milk  given 
being  too  great  for  the  infant’s  gastric  capacity. 

The  first  symptoms  noticed  in  these  cases  are  the  pallor  of  the  infant’s 
face,  and  a slight  cyanosis  around  the  mouth.  The  respirations  then  become 
quickened,  and  the  infant  is  evidently  in  great  distress.  It  becomes  cyanotic, 
breathes  very  rapidly,  and  often  looks  as  though  it  were  about  to  die.  On 
examining  the  chest  the  lung  is  found  to  be  resonant,  and  there  is  nothing 
abnormal  on  auscultation  except  roughened  respiration  and  a few  sonorous 
rales. 

An  emetic  will  quickly  relieve  this  condition,  which  disappears  as  soon  as 
the  stomach  is  emptied.  The  attacks  are  sudden  and  often  recur.  After 
the  attack  has  passed  off,  the  abnormal  sounds  heard  in  the  lung  are  found 
to  have  disappeared  completely,  and  the  infant  seems  perfectly  well  again. 

Another  class  of  reflex  pulmonary  symptoms  which  has  at  times  come 
under  my  notice  consists  of  cases  in  which  from  some  peripheral  iiritation 
elsewhere  marked  pulmonary  symptoms  simulating  pneumonia  arise. 


This  little  girl  (Case  367),  six  years  old,  is  an  interesting  case  of  this  kind.  The  first 
attack  occurred  at  a time  when  she  was  having  an  exacerbation  of  an  attack  of  subacute 
purulent  otitis  media.  This  happened  one  year  ago,  and  she  is  brought  to  the  clinic  to-day 
apparently  suffering  from  an  attack  of  the  same  kind,  so  that  I shall  probably  be  able  to 
illustrate  its  reflex  nature. 

As  in  the  first  attack,  she  has  a heightened  temperature,  40°  C.  (104  F.),  and  rapid 
respirations  (60  in  a minute).  The  ahe  nasi  are  moving  slightly,  and  she  shows  a certain 
amount  of  orthopnoea.  Her  face,  as  you  see,  is  flushed,  and  she  has  a short,  dry  cough  £ he 
has  a discharge  of  pus  from  both  ears.  On  looking  at  this  child  you  would  naturally  say 
that  she  had  pneumonia.  Evidence  of  this  is  given  by  the  temperature  the  respirations, 
the  aim  nasi,  the  cough,  and  the  orthopnoea.  On  examining  the  lungs  heart  and  throat, 
they  are  found  to  be  normal.  The  pulmonary  symptoms  are  evidently  reflex  m then  nature, 
as  it  is  believed  that  in  these  cases  the  reflex  symptoms  are  usually  produced  by  the  occlusio 

of  the  Eustachian  tubes.  , v 

Now  watch  the  effect  of  inflating  the  Eustachian  tubes  with  the  air-douche.  J mu  ee 

that  within  a few  minutes  after  I have  inflated  the  Eustachian  tubes  her  breathing  has 
become  normal  in  rate,  24  to  28  in  a minute,  the  aim  nasi  have  ceased  to  move,  the  co  g 
has  disappeared,  and  the  child  can  now  lie  down  with  comfort.  The  temperature  will  soon 
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begin  to  fall,  and  in  place  of  the  picture  of  a pneumonia  which  you  saw  a few  minutes  ago 
you  see  she  is  assuming  the  natural  condition  of  a child  with  slight  fever  and  a heightened 
temperature  caused  by  inflammation  of  the  middle  ear. 


REFLEX  COUGH. — The  nervous  connection  between  the  ear  and  the 
larynx  gives  rise  at  times  when  there  is  disease  of  the  former,  such  as  an 
otitis  media,  to  a persistent  cough  which  is  evidently  reflex,  and  which  is 
relieved  only  by  treatment  of  the  ear.  A very  interesting  case  of  this  kind 
was  for  some  time  under  my  care  in  conjunction  with  Professor  C.  J.  Blake. 

A little  girl  (Case  368),  four  years  old,  had  an  attack  of  measles  which  was  complicated 
by  an  otitis  media.  She  recovered  entirely  from  the  measles,  and  seemed  perfectly  well, 
except  that  the  perforation  of  the  membrana  tympani  had  not  entirely  healed.  Somewhat 
later  the  cough  began.  Nothing  was  found  to  account  for  this  symptom  in  the  throat,  lung, 
or  larynx,  except  a slightly  reddened  appearance  of  the  latter  from  coughing.  The  cough 
was  intractable  to  all  local  treatment  until  the  ear,  which  had  been  in  the  process  of  heal- 
ing,  again  showed  signs  of  increased  inflammation.  Whenever  the  ear  was  discharging, 
the  cough  ceased  entirely.  When  Dr.  Blake  treated  the  ear  and  the  discharge  grew  less, 
the  cough  began  again,  and  there  was  an  evident  reflex  connection  between  the  larynx  and 
the  ear. 

These  reflex  phenomena  continued  for  some  months,  the  child  always  coughing  when 
the  ear  got  better  and  ceasing  to  cough  when  the  ear  got  worse.  Finally,  on  the  child’s 
being  taken  to  Switzerland  and  having  an  entire  change  of  air,  its  general  health  was  much 
improved  and  the  reflex  cough  passed  off.  There  has  been  no  recurrence  of  this  condition 
in  the  following  ten  years. 


Where  there  is  an  irritation  in  the  naso-pharynx  a reflex  cough  often 
occurs,  and  is  best  treated  by  local  applications  to  the  pharynx  and  naso- 
pharynx. It  is  important  for  the  physician  to  recognize  this  class  of 
coughs,  as  he  might  otherwise  be  very  unsuccessful  in  treating  these  cases. 
Many  children  are  treated  with  drugs  for  a cough  which  is  usually  ascribed 
to  bronchitis,  where  no  physical  signs  of  irritation  can  be  found  in  the 
lung,  larynx,  or  throat,  and  where  the  irritation  is  in  the  nose  or  the  naso- 
pharynx. In  place  of  the  many  drugs  usually  given  in  these  cases,  a simple 
spray  in  the  nose  is  indicated. 

REFLEX  OF  THE  HEART. — I occasionally  meet  with  cases  of  ex- 
treme palpitation  in  children  where  nothing  organic  can  be  detected,  and 
wheie  no  cause,  such  as  tea-drinking,  is  discoverable.  The  children  are  of 
a highly  neurotic  temperament,  and  are  usually  much  influenced  by  exciting 
surroundings  in  their  homes.  & 


As  an  illustration  of  this  class  of  cases  I will  show  you  this  boy  (Case  369),  ten  years 
old,  who  ls  subject  to  fits  of  great  excitement  brought  on  by  the  most  trivial  causes,  such  as 
prepanng  to  go  to  school  or  to  take  a journey.  For  some  hours  before  the  proper  time  for 

start  SHe Till  th'S  TT  f ow  more  and  more  agitated,  thinking  that  it  must  be  time  to 

abnormai  has  w -- 
have‘never  occuri^d  since.  The  “““  ‘h'8  ,”tCd  Unti‘  he  Wus  ^ »'<>,  -id 
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REFLEX  OF  THE  STOMACH. — There  are  a number  of  reflex  con- 
ditions connected  with  the  stomach  arising  from  different  causes  but  repre- 
sented by  the  same  symptom,  vomiting.  Instances  of  this  condition  are  those 
cases  of  vomiting  which  arise  from  irritation  of  the  larynx  and  pharynx  and 
which  are  cured  by  local  applications  made  to  these  parts.  There  is  another 
reflex  gastric  condition  in  which  the  vomiting  is  apparently  caused  by  shock, 
probably  affecting  the  abdominal  sympathetic  ganglia. 

These  cases  can  best  be  spoken  of  in  detail  when  I describe  the  various 
affections  of  the  stomach.  I shall  therefore  merely  refer  to  them  here  as 
instances  of  reflex  functional  disturbance. 

REFLEX  OF  THE  BLADDER. — Reflex  spasm  of  the  bladder  occurs 
very  frequently  in  young  children.  I shall  consider  it  under  the  head  of 
incontinence  of  urine  when  speaking  of  diseases  of  the  bladder. 

REFLEX  OF  THE  VAGINA. — There  is  almost  always  a direct  cause 
to  be  found  for  the  reflex  nervous  symptoms  which  arise  from  vaginal  irri- 
tation. One  of  the  most  common  causes  is  the  ascaris  vermicularis,  which 
at  times  gives  rise  to  extreme  and  severe  symptoms  when  it  has  migrated 
from  the  rectum.  In  addition  to  the  local  irritation,  which  causes  the  child 
great  uneasiness,  so  that  it  cannot  sit  still  and  is  continually  moving  its  legs 
about,  its  temperament  may  be  much  affected.  A child  with  this  trouble 
is  apt  to  be  very  fretful,  to  have  violent  outbursts  of  temper,  to  lose  its 
appetite,  and  to  grow  thin.  A case  of  this  kind  has  lately  come  under  my 
notice. 


A little  girl  (Case  370),  five  years  old,  had  the  most  extreme  vaginal  irritation.  When 
I saw  her  she  had  been  affected  for  several  months  and  was  in  a very  weak  condition.  At 
times  the  irritation  seemed  to  be  more  than  she  could  bear,  so  that  she  would  lose  all  control 
of  herself,  would  throw  herself  on  the  floor,  and  would  have  violent  spasmodic  contractions 
of  the  legs.  Her  sleep  was  much  interfered  with,  and  her  whole  appearance  was  that  of  a 
child  suffering  from  some  serious  disease.  An  examination  showed  that  the  ascaris  ver- 
micularis was  the  cause  of  the  vaginal  irritation,  and  after  a few  days’  treatment  directed  to 
expelling  this  parasite  the  child  ceased  to  have  any  irritation  and  subsequently  recovered 

entirely. 


REFLEX  OF  THE  RECTUM.— In  certain  cases  reflex  symptoms  of 
a most  exaggerated  type  are  localized  in  the  rectum.  An  instance  of  this 
phenomenon  is  this  little  girl,  who,  you  will  remember,  was  brought  to  the 

clinic  several  weeks  ago. 


She  (Case  371)  is  four  years  old  She  has  always  been  remarkably  strong  and  robust, 
and  has  never  had  any  especial  local  trouble  with  the  bladder  or  the  rectum.  She  is,  how- 
ever, of  an  excessively  nervous  temperament,  and  is  surrounded  by  exciting  influences  in 

hCr  A^ew  months  ago  she  began  to  have  spasmodic  contractions  of  the  sphincter  aim 

Whet  shl  attempted^  have  a movent  of  the  bowels  it 
• Clutch  at  any  piece  of  furniture  which  happened  to  be  near  her  and  try  not  -to  hav 
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with  bougies,  the  size  gradually  being  increased.  This  has  been  followed  by  marked 
improvement,  and  her  mother  reports  to-day  that  the  trouble  has  passed  away. 

(Subsequent  history.)  The  rectal  spasm  did  not  return  in  this  case,  but  the  child  began 
to  have  incontinence  of  urine,  from  which  she  is  still  suffering  two  years  later. 

Another  case  which  came  under  my  care  and  which  was  a form  of  reflex  connected 
with  the  anus  was  a little  girl  (Case  372),  eight  years  old. 

This  child  for  a whole  year  was  affected  by  intense  irritation  in  the  region  of  the  anus, 
which  prevented  her  from  sitting  down  for  any  length  of  time  and  kept  her  in  a continual 
state  of  irritability.  Nothing  could  be  detected  during  this  period  which  caused  these 
symptoms.  No  trace  of  intestinal  parasites  could  be  found,  and  nothing  abnormal,  either 
at  the  anal  orifice  or  in  connection  with  the  bowels,  was  seen,  the  skin  around  the  anus 
being  in  a perfectly  normal  condition. 

The  child  was  treated  with  bromide  of  potassium  for  several  weeks,  and  recovered 
entirely. 

What  I have  said  concerning  the  reflex  phenomena  of  infancy  and  early 
childhood  must  not  be  supposed  to  be  a complete  enumeration  of  these 
atfections.  Thus,  various  involuntary  movements  of  the  head  in  infants 
sometimes  occur,  such  as  spasmus  nutans  (antero-posterior  movements)  and 
gyrospcism  (rotary  movements). 
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lecture:  xxxviii. 

CONVULSIONS.— TREMOR. 

CONVULSIONS. — Attacks  of  motor  disturbance  represented  by  con- 
tinuous rigidity  or  contractions  of  one  or  more  groups  of  muscles,  lasting 
for  a variable  time  and  accompanied  usually  by  unconsciousness,  are  desig- 
nated convulsions.  The  term  convulsion  is  applied  to  a symptom,  and  not 
to  a disease. 

Convulsions  may  be  divided,  as  to  their  type,  into  (1)  clonic  and  (2) 
tonic  ; as  to  their  form,  into  (1)  general  and  (2)  partial;  and  as  to  the  seat 
of  irritation  which  causes  them,  into  (1)  central  and  (2)  peripheral. 

The  clonic  convulsion  is  an  active  spasmodic  contraction  of  the  muscles 
followed  by  immediate  relaxation.  The  convulsions  of  epilepsy  are  illustra- 
tive of  this  type. 

The  tonic  convulsion  is  a more  or  less  continued  spasmodic  rigidity  of 
the  muscles.  This  type  is  seen  in  tetanus  neonatorum. 

The  convulsive  movements  may  affect  the  entire  body  and  limbs,  in- 
cluding the  face,  or  they  may  affect  only  certain  groups  of  muscles.  Thus, 
they  may  be  localized,  as  of  one  limb.  They  may  be  unilateral  or  bilateral. 

The  seat  of  irritation  which  produces  the  convulsion  is  very  varied. 
Thus,  it  may  be  a lesion  of  the  central  nervous  system  or  of  the  peripheral 
nerves ; in  the  former  case  the  convulsions  are  spoken  of  as  central,  in  the 
latter  they  are  termed  reflex.  Convulsions  are  much  more  apt  to  occur  in 
infancy  than  in  later  childhood  and  in  adult  life,  piobably  became  the 
power  of  inhibition  is  not  developed  in  the  former.  Not  only,  therefore,  do 
we  meet  with  convulsive  attacks  more  frequently  the  younger  the  individual, 
but,  as  a rule,  we  are  led  to  look  upon  these  convulsive  attacks  as  of  much 
less  import  than  in  the  older  subject.  The  reason  for  this  is  that  the  causes 
of  reflex  convulsions  in  infancy  are  innumerable,  and,  as  a rule,  they  do  not 
result  seriously,  while  in  older  children  and  in  adults  convulsions  are  almost 
always  representative  of  some  serious  central  lesion.  Convulsions  are  in  fact 
so  common  in  infancy  that  they  have  been  compared  to  the  chill  which  occurs 
in  the  initial  stage  of  many  diseases  arising  in  adults.  It  is  a fact  that  the 
various  acute  diseases  accompanied  by  high  temperature,  such  as  pneumonia 
and  the  exanthemata,  are  very  commonly  preceded  by  a convulsion,  and 
that  a chill  is  rare  under  these  conditions  in  infancy.  We  must,  however, 
not  be  misled  by  the  frequency  and  comparatively  benign  character  of  con- 
vulsions in  infancy  and  by  the  rule  that  they  are  not  fatal  The  convul- 
sions of  infancy  may  represent  just  as  serious  conditions  as  they  do  m latei 
life  and  we  must  always  look  upon  them  as  a grave  symptom  until  we  can 
be  sure,  by  eliminating  serious  organic  lesions  as  a cause,  that  we  are  dealing 
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with  one  of  the  common  and  mild  forms  of  this  phenomenon.  We  must 
remember  that  the  convulsion  does  not  in  itself  show  us  whether  it  is  the 
result  of  serious  or  of  benign  disease.  The  convulsions  which  occur  from 
some  organic  lesion,  such  as  cerebro-spinal  meningitis,  may  differ  in  no  way 
from  those  which  arise  from  some  simple  cause,  such  as  indigestible  food. 
It  is  therefore  well  to  speak  of  convulsions  apart  from  the  diseases  in  which 
they  occur,  and  which  I have  already  described. 

We  are  frequently  called  to  see  an  infant  in  convulsions  where  the  con- 
vulsion is  the  first  and  only  manifestation  of  the  disease  which  is  presented 
to  us.  The  infant  after  a few  signs  of  uneasiness  suddenly  becomes  rigid 
foi  a second  01  two,  makes  a sound  as  though  choking,  the  eyes  turn 
upward  and  become  fixed,  there  may  be  strabismus,  the  skin  becomes 
somewhat  cyanotic,  and  then  the  convulsive  movements  begin.  The  eye- 
lids open  and  shut ; the  face  and  usually  the  head  are  drawn  to  one  side  • 
the  fingers  are  clinched ; the  arms  move  up  and  down,  as  do  also  the  legs! 
The  back  may  at  times  be  somewhat  arched  and  the  head  somewhat  re- 
dacted. The  infant  is  apt  to  foam  at  the  mouth  to  a greater  or  less  extent; 
it  is  perfectly  unconscious,  and  the  breathing  soon  becomes  stertorous. 
These  symptoms  after  lasting  for  two  or  three  minutes  are  followed  by 
complete  relaxation,  an  apparent  state  of  coma,  and  sleep.  The  child  on 
waking  may  be  bright  and  well,  or  the  convulsion  may  recur  and  continue 
for  a much  longer  time,  as  in  one  of  my  cases,  where  an  infant  had  fifty- 

two  convulsions  in  twenty-four  hours.  There  may  be  involuntary  discharges 
of  urine  and  of  faeces. 

I have  had  an  infant  brought  to  show  you  to-day  who  illustrates  very 
clearly  the  fact  that  numerous  convulsions  do  not  necessarily  lead  to  a fatal 


a ^ (°aSe  373)’  Six  months  old>  ^ well  developed,  healthy,  mentally  bright 

, " , 7 ih‘l  Er?  .COnVulsions  since  was  a month  old.  During  the  first  two  weeks  of 

its  life  it  had  convulsions  almost  continuously. 

day  tills  Tv6  ft  “Me  giTathe  bOUr8  and  intervals  of  the  conTt,lsions  from  9 a.m.  one 
da,  till  9 a.m.  the  next  day.  The  attacks,  as  a rule,  lasted  only  a few  minutes. 
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TABLE  105. 

(Forty-one  convulsions  in  twenty-four  hours.) 
Time  of  Convulsions. 


12  Midnight. 

2.42  a.m. 

12.35  a.m. 

3.18  “ 

12.40  “ 

3.25  “ 

12.50  “ 

3.42  “ 

1 Moon. 

4.40  “ 

1.25  p.m. 

5.08  “ 

2 “ 

5.20  << 

2.12  “ 

5.30  “ 

2.25  “ 

5.45  “ 

2.38  “ 

5.65  “ 

6.22  a.m, 
6.32  « 

7.10  “ 
7.40  « 
7.52  << 
8.07  “ 
8.17  “ 
8.25  “ 
8.35  “ 
9.02  “ 
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Tke  most  important,  on  account  of  their  serious  nature,  are  those 
vulsions  which  are  of  central  origin,  and  I shall  therefore  first  speak  of 
this  class.  Convulsions  of  this  nature  may  occur  in  any  disease  which  is 
represented  by  a high  temperature,  such  as  insolation,  meningitis,  the  exan- 
themata, pneumonia,  or  other  diseases.  In  these  cases  the  convulsions  are 
produced  either  by  the  action  of  the  high  temperature  on  the  motor  centres 
of  the  brain,  or  by  the  direct  action  of  the  special  toxic  agent  which  is 
producing  the  disease.  These  convulsions,  as  a rule,  are  general,  and  are 
produced  by  the  diffuse  action  of  the  poison.  In  this  class  of  cases  it  is 
probable  that  there  is  an  extremely  hypersemic  condition  of  the  blood- 
vessels of  the  central  nervous  system.  The  convulsions  may  also,  in  con- 
tradistinction to  the  supposed  active  hypersemia  of  the  blood-vessels  and  the 
high  temperature,  be  produced  by  vascular  stasis  and  a normal  or  subnormal 
temperature.  This  form  of  convulsions  may  occur  in  the  course  of  pertussis 
or  of  cardiac  disease.  Again,  convulsions  are  supposed  to  be  caused  by  an 
anaemic  condition  of  the  blood-vessels  of  the  brain,  such  as  may  arise  from 
loss  of  blood  or  from  exhausting  diarrhoea.  Such  toxic  agents  as  are  repre- 
sented by  drugs  of  various  kinds,  as  belladonna,  may  produce  general  clonic 
convulsions.  Mental  disturbance,  such  as  sudden  fright,  has  also  been 
known  to  produce  a convulsive  attack.  In  all  these  classes  of  cases  the 
convulsions  may  be  partial  and  clonic  instead  of  general,  though  the  rule  is, 
owing  to  the  diffuse  character  of  the  irritation,  that  they  are  general.  In 
addition  to  these  convulsions  which  arise  from  a diffuse  cause  are  those 
where,  a local  lesion  having  occurred  in  the  brain,  from  morbid  growths^ 
embolism,  thrombosis,  hemorrhage,  or  any  other  cause,  a disorganization 
of  a portion  of  the  brain  has  been  produced.  As  these  lesions  are,  as 
a rule,  focal  in  their  distribution,  we  are  apt  to  have  localized  convulsions, 
as  I have  already  explained  to  you  in  speaking  of  convulsions  in  cerebral 

paralysis,  with  their  resulting  hemiplegia. 

A number  of  other  diseases  can  also,  by  their  direct  effects,  irrespective 
of  the  temperature  which  accompanies  them,  produce  convulsions.  . Thus, 
convulsions  occur  not  uncommonly  in  the  course  of  nephritis,  in  which  case 
they  are  usually  called  uraemic,  also  in  malaria  and  other  diseases.  . Direct 
pressure  from  tumors  of  the  brain  or  from  hydrocephalus  may  in  like 
manner  cause  convulsions  of  either  a localized  or  a general  form.  Finally, 
we  may  have  these  nervous  explosions  in  epilepsy,  such  as  I have  alreac  y 

described  when  speaking  of  that  disease  (page  7 24). 

It  will  be  well  to  remember  that  this  entire  class  of  central  convulsions 
emanates  from  the  brain  ; also  that  where  the  convulsions  are  unilateral  or 
localized  we  should  suspect  a central  rather  than  a peripheral  origin. . 

The  other  class  of  convulsions,  which  I have  spoken  of  as  of  peripheral 
origin,  and  which  are  called  reflex,  have  so  many  causes  that  it  would 
scarcely  be  advisable  to  attempt  to  enumerate  them  all.  Convulsions  of  this 
class  may  arise  from  almost  any  source  in  infants  whose  nervous  system  is 
easily  irritated  that  the  slightest  cause  may  produce  a nervous  explosion. 
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The  disease  which  most  commonly  gives  rise  to  convulsions  of  the  reflex 
form  is  rhachitis.  Rhachitic  children  seem  to  be  predisposed  to  spasmodic 
attacks  of  all  kinds,  and  a general  clonic  convulsion  in  children  with  rha- 
chitis corresponds  to  the  spasmodic  contractions  in  the  larynx  which  occur  in 
rhachitis,  and  which  I have  already  spoken  of  as  laryngospasmus. 

It  is  probable  that  there  is  no  especial  lesion  in  connection  with  the 
rhachitis  which  necessarily  gives  rise  to  convulsions,  but  that  all  the  tissues 
in  this  disease  are  especially  sensitive  to  causes  which  may  produce  reflex 
explosions.  The  most  common  cause  of  reflex  convulsions  in  infants  is 
improper  food.  Convulsions  from  this  cause  arise  not  only  where  mani- 
festly indigestible  articles  are  given  to  young  children,  but  even  in  infants 
who  are  being  fed  from  the  breast.  In  the  early  days  and  weeks  of  life, 
before  the  breast  has  acquired  its  normal  functions  connected  with  elabo- 
rating a milk  in  which  the  solids  are  in  proper  proportion  to  each  other  and 
to  the  water,  it  is  not  uncommon  for  the  infant  to  have  convulsions  produced 
by  a disturbance  of  the  mammary  function.  In  cases  of  this  kind  it  is 
usually  found  that  the  percentage  of  the  proteids  is  high,  and  that  the  con- 
vulsions will  continue  until  this  high  percentage  has  been  lessened,  if  the 
infant  is  allowed  to  continue  to  nurse.  Whether  the  teeth  of  themselves 
during  their  development  are  a source  of  sufficient  irritation  to  produce 
convulsions  has  been  questioned  by  many  observers.  It  is,  however,  evident 
that  during  the  different  periods  of  dentition  reflex  convulsions  are  more  apt 
to  occur  than  when  a tooth  is  not  disturbing  the  infant’s  nervous  system. 
In  addition  to  the  convulsions  arising  from  improper  food  in  the  stomach 
during  the  dental  period,  foreign  bodies  in  the  intestine,  whether  in  the 
si  ape  of  food  or  in  that  of  intestinal  parasites,  may  cause  reflex  convulsions. 

oreign  bodies  in  the  nose  and  in  the  ear  have  been  known  to  produce 
convulsions,  as  also  has  an  inflamed  tonsil  in  the  initial  stage  of  a follicular 
tonsillitis.  Hot  baths  are  so  often  given  to  infants  when  they  are  in  con- 
vu  sions  that  they  should  be  spoken  of  as  a source  of  convulsions,  for 
they  have  been  known  to  produce  this  result  when  care  has  not  been  taken 
to  test  the  temperature  of  the  bath  before  the  infant  is  put  into  it. 

ROGNOSis.  The  prognosis  of  infantile  convulsions  must,  as  you  will 
readily  understand  vary  much  in  connection  with  the  especial  cause.  On 
recovering,  rom  the  attack  the  infant  may  show  signs  of  some  serious 
cential  lesion,  such  as  paralysis,  or  may  be  left  apparently  perfectly  well 

tri  CTUlS10n  f°ll0Wed  **  Perfect  is  of  slight  consequence 

but  where  the  convulsive  attacks  recur  frequently  and  last  longer  than  in 

Fvon  tT  T W jUSt  meDti0ned’  the  Pr°gn°sis  becomes  graver 

Even  though  no  central  lesion  be  present,  continued  convulsions  mav 

or  delth  mav^  ^ vitalitJ  ««  death  from  exhaustion, 

niattef  that  the  T™ , gl°ttis'  We  must>  therefore,  no 

mattoi  what  the  cause  or  what  the  apparent  result  of  a convulsion  mav 
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Treatment. — When  you  are  summoned  to  treat  an  infant  who  is  in 
convulsions,  you  should  first  see  that  the  bath,  in  which  you  usually  find 
that  it  has  been  immersed,  is  not  too  hot,  and  should  order  the  infant  to 
be  taken  out  of  the  bath  before  it  becomes  conscious,  or  it  may  be  so  fright- 
ened as  to  excite  again  the  reflex  spasm.  You  should  quickly  examine  the 
thorax  for  pulmonary  and  cardiac  lesions,  and  should  make  inquiries  as  to 
the  history  of  the  case,  especially  as  to  the  infant’s  diet.  The  temperature 
should  be  taken,  and  you  should  notice  whether  the  fontanelle  is  bulging 
or  depressed. 

Haying  obtained  this  information,  you  can  eliminate  quite  a number  of 
causes  for  the  attack,  such  as  the  onset  of  one  of  the  exanthemata  if  the 
temperature  is  normal,  and  reflex  convulsions  from  food  or  foreign  bodies  in 
the  nose  or  in  the  ear.  You  can  soon  determine  whether  the  convulsions 
arise  from  exhaustion,  so  that  you  can  proceed  at  once  to  order  stimulants, 
if  necessary,  and,  if  the  convulsions  continue,  to  make  use  of  the  general 
treatment  which  is  indicated  for  all  forms  of  convulsions. 

You  should  be  prepared  to  act  promptly,  and  for  this  reason  you  should 
acquire  the  knowledge  which  will  enable  you  readily  to  classify  the  attack 
under  its  proper  head  and  thus  treat  it  intelligently.  The  parents  are  so 
terrified  when  a convulsion  attacks  an  infant  that  it  is  necessary  for  the 
physician  to  be  able  to  inform  them  as  soon  as  possible  whether  or  not  the 
convulsion  is  injurious.  In  order  to  aid  you  in  differentiating  the  various 
causes  of  convulsions  from  each  other  I have  prepared  this  table  (Table 
106). 

TABLE  106. 


Central. 

I.  Diseases  with  high  temperature. 

(Insolation,  meningitis,  the  exan- 
themata, pneumonia,  and  others.) 

II.  Diseases  accompanied  by  vascular  stasis. 

(Pertussis,  cardiac  disease,  tumors, 
hydrocephalus.) 

III.  Diseases  characterized  by  anaemia  and 

exhaustion. 

(Loss  of  blood,  diarrhoea.) 

IV.  Various  toxic  causes,  such  as  drugs, 

or  uraemia. 

(Belladonna,  nephritis.) 

V.  Organic  central  lesions. 

(Cerebral  paralysis,  or  any  other  lesion 
of  the  brain.) 

VI.  Presumably  organic  disturbance  of  the 
brain. 

(Epilepsy.) 


Infantile  Convulsions. 

Peripheral  (Reflex). 

Rhachitis. 

Pood. 

Intestinal  parasites. 

Dental  irritation. 

Foreign  bodies  in  the  ear  and  nose. 

Hot  baths. 

Mental  disturbance,  such  as  fright,  and 
numerous  other  causes. 


The  treatment  of  infantile  convulsions  should  be  directed  to  the  especial 
cause  of  the  convulsion.  In  general,  however,  as  often  when  the  convulsion 
is  present  it  is  impossible  to  determine  whether  it  is  of  central  or  of  penpli- 
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eral  origin,  it  becomes  necessary  to  endeavor  to  control  tbe  attack  at  once. 
For  this  purpose  in  all  forms  of  convulsions  the  inhalation  of  ether  in  small 
amounts,  and  the  emptying  of  the  bowels  by  means  of  enemata,  are  indi- 
cated. Where  the  convulsions  are  of  a very  severe  type,  continuing  with 
perhaps  intermissions  of  only  a few  minutes,  and  the  infant’s  life  is  evidently 
in  danger  from  the  continuous  shocks  which  are  taking  place  in  its  nervous 
system,  a rectal  injection  of  0.6  gramme  (10  grains)  of  bromide  of  potassium 
and  0.3  gramme  (5  grains)  of  hydrate  of  chloral  in  30  c.c.  (1  ounce)  of  warm 
water,  repeated  if  necessary  every  hour  for  three  or  four  doses,  is  indicated. 
If  the  convulsions  still  continue  and  a fatal  issue  is  anticipated,  a subcu- 
taneous injection  of  sulphate  of  morphine,  beginning  with  0.001  (g^  grain), 
should  be  tried. 

In  most  cases  of  infantile  convulsions,  of  whatever  form,  the  warm  bath 
at  a temperature  of  not  over  37.7°  C.  (100°  F.)  can  be  used,  for,  although  it 
is  not  in  any  sense  curative,  it  tends  to  quiet  the  nervous  excitability  and 
to  lessen  the  muscular  strain  produced  by  the  continuous  spasmodic  muscular 
contractions.  The  class  of  cases  in  which  this  is  contra-indicated  are  those 
which  are  caused  by  a loss  of  blood,  an  anaemic  condition,  diarrhoea,  and 
cardiac  disease,  and  those  in  which  venous  stasis  exists  with  a lowered 
temperature.  In  these  cases  stimulants  are  indicated. 

In  those  cases  which  are  symptomatic  of  the  diseases  which  I have 
already  spoken  of  as  accompanied  by  high  temperature,  the  application  of 
cold  to  the  head  and  the  administration  of  the  bromides  are  indicated. 

The  treatment  of  convulsions  caused  by  the  other  diseases  which  I have 
enumerated  is  simply  symptomatic  while  the  convulsions  continue,  and  later 
the  proper  care  of  these  diseases.  All  the  reflex  convulsions  from  various 
causes  are  treated  in  like  manner  symptomatically  and  by  the  removal  of 
the  especial  cause. 

I have  already  shown  you  an  infant  (Case  342)  in  clonic  convulsions, 
and  described  to  you  the  characteristics  of  the  attack,  while  speaking  of 
epilepsy  (page  727). 

I have  here  a few  cases  which  may  be  of  interest  in  this  connection  for 
you  to  see. 


his  little  girl  (Case  374)  is  six  and  one-half  years  old.  She  was  healthy  at  hirth,  and 
has  never  had  any  disease.  For  the  last  three  years  she  has  from  time  to  time  had  a con- 
vulsion, clonic  in  type.  When  in  the  convulsions  she  does  not  hite  her  tongue.  The  first 
convulsion  occurred  when  she  was  three  years  old  ; the  next  when  she  was  four  years  old  • 
the  next  when  she  was  four  and  one-half  years  old  ; and  the  last  one  when  she  was  five 


As  all  these  convulsions  have  apparently  been  produced  by  the  same  cause,  it  will 
only  be  necessary  to  describe  them  in  a general  way.  They  have  been  characterized  by 
sometimes  continuing  much  longer  than  is  usual  in  infantile  convulsions,  one  of  them 
aving  asted  for  one  hour  and  a half,  during  which  time  the  hands  were  clinched,  the  eyes 

chin  f UP’  T e int,re  b°dy  and  limbS  W61'e  convulsed  Previous  to  each  attack  the 
d for  a number  of  days  has  had  indefinite  symptoms  which  she  could  not  describe 

accurately,  connected  with  the  abdomen  and  accompanied  by  a feeling  of  weakness  and 
slight  muscular  twitching.  S weaKness  and 
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At  the  time  of  the  earlier  attacks  her  mother  found  that  these  symptoms  could  be  dis- 
sipated and  apparently  a convulsion  prevented  from  occurring  by  giving  her  a dose  of 
castor  oil  about  once  a week.  After  the  third  convulsion  she  passed  a lumbricoid  worm. 
From  that  time  whenever  she  showed  the  premonitory  symptoms  of  a convulsion  she  was 
treated  with  santonin  followed  by  a cathartic,  a lumbricoid  worm  was  each  time  passed, 
and  the  symptoms  disappeared.  When  she  was  five  years  old  she  was  thoroughly  treated 
for  these  lumbricoid  worms  with  santonin,  and  after  a large  ascaris  had  been  passed  the 
nervous  symptoms  ceased  entirely.  The  child  has  now  not  had  a convulsion  for  over  a 
year.  There  has  been  no  reappearance  of  the  worms. 

This  child  represents  the  class  of  cases  which  I have  described  when  speaking  of 
reflex  convulsions,  the  cause  of  the  peripheral  irritation  evidently  being  an  intestinal 
parasite. 

I have  here  an  infant  (Case  375),  thirteen  months  old,  whose  nervous  system  has 
always  been  in  so  irritable  a condition  that  the  slightest  cause  was  sufficient  to  produce  a 
convulsion. 

When  he  was  eight  months  old  he  had  an  attack  of  pertussis,  and  during  the  course  of 
the  disease  he  had  a number  of  convulsions.  At  one  time  when  the  pertussis  was  at  its 
height  he  had  from  fifteen  to  sixteen  convulsions  within  thirty  -six  hours,  each  of  them 
lasting  from  five  to  ten  minutes. 

When  the  first  teeth  began  to  press  upon  the  gums  he  occasionally  had  a convulsion. 
In  addition  to  the  general  muscular  spasms  he  had  nystagmus  of  the  right  eye.  For 
the  last  two  or  three  months  he  has  had  no  convulsions,  and  the  nystagmus  is  much  less 


noticeable. 

This  boy  (Case  376),  four  years  old,  has  from  time  to  time  had  convulsions,  which,  so 
far  as  I can  ascertain,  are  simply  reflex,  and  are  not  connected  with  epilepsy  or  with  any 
organic  disease. 

When  he  was  six  months  old  he  had  a number  of  convulsions  while  cutting  his 
incisors.  When  he  was  two  years  old  he  had  an  attack  of  epidemic  influenza,  which  was 
ushered  in  by  a convulsion ; and  the  same  phenomenon  occurred  when  he  had  an  attack 


of  catarrhal  laryngitis  some  months  later. 

This  little  girl  (Case  377),  four  years  old,  is,  as  you  see,  a bright  child,  and  is  in.  fairly 
good  health.  She  is  apparently  recovering  from  convulsive  attacks  which  occurred  with 
great  frequency  in  her  second  and  third  years,  and  which  were  apparently  produced  by  epi- 
lepsy. At  one  time  she  had  fifty-four  convulsions  in  forty-eight  hours. 

She  has  been  treated  simply  by  carefully  regulating  her  diet  and  with  bromide  of 

potassium.  , , 

The  prognosis  in  this  case  is  not  very  favorable,  as  she  is  probably  an  epileptic,  and  t e 

convulsions  are  liable  to  return  at  any  time,  especially  as  puberty  is  approached.  . 

This  next  child  (Case  378),  a girl,  four  years  old,  is  a case  of  considerable  interest,  as 
presenting  an  instance  of  some  slight  organic  lesion  occurring  when  she  was  two  and 
one-half  years  old,  accompanied  by  a convulsion.  The  convulsion  was  of  the  genera 
clonic  type,  lasted  for  a few  minutes,  and  was  accompanied  by  a temperature  of  39.  < O. 
n03.5°  F.)  and  a pulse  of  140.  On  recovering  from  the  convulsion  she  was  found  to  have 
a slight  hemiplegia  of  the  left  side,  which  lasted  for  only  a few  hours  She  then  recovered 
entirely,  and  has  since  had  no  convulsions,  but  she  has  never  developed  elther 
or  physically  in  accordance  with  what  would  be  expected  in  a child  of  her  age,  so  that  - 
has  to  be  watched  over  by  her  nurse  as  carefully  as  though  she  were  three  years  old,  as  she 

is  liable  to  fall  and  does  not  go  up-stairs  easily. 

This  child  (Case  379),  three  and  a half  years  old,  has  always  been  well  and  strong. 

She  was  suddenly  attacked  about  a month  ago  by  a chill,  and  was  found  to  have  ah 
temperature  and  a quick  pulae.  A few  hours  later,  the  temp^ te  40  C 
noe°  F 1 and  the  pulse  to  170,  she  suddenly  had  a general  clonic  convulsion  Aftei  the 
convulsion  had  ceased  she  remained  unconscious,  and  some  hours  later  had ^ 
sion.  She  was  placed  in  a warm  bath,  and  after  the  temperature  had  been 
three  degrees  the  convulsive  movements  ceased.  A little  later  a genei  a papu  ai  1 • 

of  measles  appeared  on  her  face  and  neck,  afterwards  spreading  to  the  body  and  limbs.  She 
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became  perfectly  conscious,  and  did  not  have  any  other  severe  symptoms  during  her  attack 
of  measles,  nor  any  return  of  the  convulsions. 

Her  case  is  an  instance  of  convulsions  produced  by  a high  temperature  in  the  initial 

stage  of  one  of  the  exanthemata. 

The  next  three  infants  whom  I have  had  brought  here  to  show  you 
are  interesting  examples  of  the  necessity  of  regulating  the  solid  constituents 
of  the  milk  which  is  given  to  young  infants. 

The  first  case  (Case  380)  is  that  of  a little  girl,  four  months  old.  Her  mother,  who  was 
strong  and  well  and  apparently  had  plenty  of  good  breast-milk,  nursed  her  at  birth.  When 
she  was  three  months  old  she  began  to  have  convulsions,  which  occurred  almost  every  hour. 
Suspecting  that  the  proportion  of  solids  in  the  breast-milk  was  too  high  for  the  infant  to 
digest  them,  and  that  they  were  producing  a peripheral  irritation  which  was  the  cause  of 
the  reflex  convulsions,  I had  an  analysis  of  the  milk  made,  and  found  that  the  proteids 
showed  a percentage  of  from  4 to  5.  The  infant  was  then  fed  with  a carefully  modified 
milk  in  which  the  percentage  of  the  proteids  was  made  1.  Within  a few  hours  the  con- 
vulsions ceased,  and  they  have  never  returned.  As  you  see,  the  infant  is  perfectly  well  and 
thriving  to-day. 

I have  in  instances  of  this  kind  so  regulated  the  percentage  of  proteids 
in  the  mother’s  milk  by  the  means  which  I have  described  to  you  in  a pre- 
vious lecture  (Lecture  VII.,  page  188)  that  an  infant  who  before  this 
modification  of  the  mother’s  milk  had  been  made  was  having  continued 
convulsions  ceased  entirely  to  have  them,  and  was  nursed  successfully  for 
many  months. 

This  next  infant  (Case  381),  a little  girl,  six  weeks  old,  began  to  have  convulsions  when 
she  was  four  weeks  old.  The  convulsions  occurred  every  twenty  minutes  for  twenty-four 
hours,  and  sometimes  as  often  as  every  fifteen  minutes.  They  lasted  for  only  a few  seconds. 
The  infant  was  being  fed  on  the  milk  of  a Jersey  cow.  She  was  then  fed  on  a carefully 
modified  milk  with  a moderate  percentage  of  fat  and  proteids,  and  the  convulsions  did  not 
return. 

The  third  case  (Case  382)  is  a boy,  six  weeks  old.  He  was  healthy  and  strong  at  birth, 
and  was  nursed  by  his  mother  for  three  weeks.  During  this  time  he  gained  in  weight  and 
digested  the  milk  perfectly.  The  mother,  however,  was  unable  to  continue  nursing  him 
after  the  third  week,  and  it  was  decided  to  feed  the  infant  on  modified  milk.  The  prescrip- 
tion for  this  modified  milk  sent  to  the  laboratory  by  a physician  was  as  follows : 

Prescription  72. 

Fat 

Sugar  

Proteids 

Soon  after  this  milk  was  given  to  the  infant  it  began  to  have  convulsions,  which 
continued  for  twenty-four  hours,  at  intervals  of  two  or  three  hours,  until  the  milk  was 
omitted.  Another  modification  of  the  milk  was  then  substituted  for  the  first,  and  the  infant 
ceased  to  have  convulsions  and  has  since  digested  the  milk  perfectly.  The  percentages  in 
the  last  prescription  were  as  follows : 


5.50 
7.00 

3.50 


Prescription  73. 


Fat  . . . 
Sugar . . 
Proteids  . 


. 3.50 
. 6.50 
. 1.50 
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TREMOR.  Universal  or  partial  tremor  is,  in  my  opinion,  rare  in 
infancy  and  early  childhood  in  comparison  with  later  life.  It  does,  how- 
ever, occur,  and  is  usually  significant  of  an  organic  cerebral  lesion.  I have 
noticed  it  also  in  cases  of  infantile  atrophy,  where  as  recovery  gradually 
took  place  the  tremor  disappeared.  In  this  form  it  appears  to  be  chiefly  a 
symptom  of  weakness.  It  may  be  quite  marked  as  a general  symptom, 
but  it  is  not  especially  significant  as  connected  either  with  the  diagnosis 
or  with  the  prognosis. 
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LECTURE  XXXIX. 

THE  MYOPATHIES. 

Progressive  Muscular  Atrophy. — Pseudo-Hypertrophic  Muscular  Paralysis. — 
Myotonia  Congenita  (Thomsen’s  Disease). 

PROGRESSIVE  MUSCULAR  ATROPHY. — Progressive  muscular 
atrophy  is  a name  used  to  denote  certain  conditions  which  were  originally 
supposed  to  be  due  to  a disease  of  the  spinal  cord.  Later,  however,  it  was 
found  that  two  forms  of  lesions  produce  this  atrophic  condition  of  the 
muscles.  One  of  these,  the  neuropathic  form,  is  an  affection  of  the  spinal 
cord,  and  is  designated  the  Aran-Duchenne  or  thenar  type.  The  other  form 
is  found  to  be  a primary  disease  of  the  muscles,  and  is  classed  as  one  of  the 
myopathies. 

Neuropathic  Progressive  Muscular  Atrophy. — The  neuropathic 
atrophies  are  so  rare  in  infancy  and  early  childhood  that  little  need  be  said 
concerning  them.  The  neuropathic  progressive  muscular  atrophy  is  caused 
by  a chronic  degeneration  of  the  ganglion-cells  of  the  anterior  cornua,  and 
this  is  the  form  which  I have  just  alluded  to  as  the  Aran-Luchenne  type. 
In  this  form  the  atrophy  almost  always  begins  in  certain  muscles  of  the 
hand,  especially  those  of  the  ball  of  the  thumb,  and  it  is  for  this  reason 
called  thenar.  It  is  rarely  seen  before  the  twentieth  year,  and  is  not  heredi- 
tary. Hypertrophy  of  the  muscles  does  not  occur. 

Myopathic  Progressive  Muscular  Atrophy.— The  myopathic 
atrophies  show  a marked  hereditary  tendency.  They  have  been  divided  by 
various  authors  according  to  the  different  portions  of  the  body  in  which  they 
begin.  The  disease  in  each  case  is  essentially  the  same,  and  this  division 
seems  to  be  unnecessary  and  misleading,  because,  although  the  affection 
may  begin  in  any  part  of  the  body  or  extremities,  yet,  as  a rule,  it  may  be 
said  that  the  primary  myopathies  begin  in  the  muscles  of  the  shoulder,  face, 

or  back.  In  all  these  cases  the  atrophy  usually  begins  before  the  twentieth 
year. 

Where  the  muscles  of  the  face  and  scapulo-humeral  groups  are  involved 
early,  it  is  called  the  fado-scapulo-humeral  type  of  Landouzy  and  Dejerine. 

Where  the  atrophy  begins  in  the  gluteal  muscles  and  those  of  the  thigh, 
aim,  and  shoulder,  it  is  called  the  juvenile  type  of  Erb. 

Where  the  atrophy  first  affects  the  muscles  of  the  legs,  it  is  called  the 
peroneal  type, , and  the  affection  shows  itself  in  the  peripheral  muscles  of  the 
lower  extremities,  such  as  the  extensors  of  the  great  toe,  and  afterwards  in  the 
common  extensor  of  the  toe  and  in  the  peroneal  group.  There  is,  however 
regarding  this  latter  type  a doubt  as  to  whether  it  is  a primary  myopathy. 
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Pathology. — According  to  Delafield  and  Prudden,  the  lesion  of  pro- 
gressive muscular  atrophy  consists  essentially  in  a combination  of  simple  or 
degenerative  atrophy  ot  the  muscular  fibres  with  chronic  interstitial  inflam- 
mation, and  is  sometimes  associated  with  proliferative  changes  in  the  nuclei 
of  the  muscles.  In  the  earlier  stages  of  the  disease  the  muscles  may  be 
pale  and  soft,  but  exhibit  macroscopically  little  alteration.  Gradually, 
however,  the  muscular  substance  is  replaced  by  connective  tissue,  so  that  in 
marked  and  advanced  cases  the  muscles  are  converted  into  fibrous  bands  or 
cords,  the’  cicatricial  contractions  of  which  may  induce  great  deformities. 

Microscopic  examination  in  the  early  stages  of  the  disease  shows  a 
proliferation  of  cells  in  the  interstitial  tissue,  so  that  this  may  have  the  ap- 
pearance of  granulation  or  embryonal  tissue ; also  in  some  cases  marked 
proliferative  changes  occur  in  the  nuclei  of  the  muscles,  leading  to  the 
formation  of  new  cells,  which  may  more  or  less  replace  the  contractile 
substance  within  the  sarcolemma.  The  new  interstitial  tissue  increases  in 
quantity  and  grows  denser,  and  may  crowd  the  muscular  fibres  apart.  The 
walls  of  the  blood-vessels  may  also  become  thickened.  Accompanying 
these  interstitial  alterations  the  atrophy  of  the  fibres  of  the  muscle  pro- 
ceeds. These  may  simply  grow  narrower,  retaining  their  striations,  or  they 
may  split  up  into  longitudinal  fibril  he  or  transversely  into  discoid  masses, 
and  in  this  condition  disappear.  In  other  cases  a certain  amount  of  fatty  or 
hyaline  degeneration  may  be  present.  These  degenerative  and  proliferative 
changes  do  not,  as  a rule,  occur  uniformly  in  the  affected  muscles,  but  some 
parts  are  affected  earlier  and  more  markedly  than  others.  The  atrophied 
muscles  may  be  replaced  by  fat.  The  atrophy  is  essentially  chronic,  affect- 
ing the  different  fibres  gradually  and  not  the  whole  muscle  at  once. 

Symptoms. — The  symptoms  of  myopathic  progressive  muscular  atrophy 
are  those  connected  with  a wasting  of  the  muscles. 

In  the  faeio-scapulo-humercil  type  the  atrophy  of  the  muscles  begins  at 
an  early  age,  and  usually  involves  the  face  first.  Both  sides  of  the  face 
are  commonly  affected,  although  the  disease  may  be  unilateral  for  a long 
period.  The  muscles  chiefly  affected  are  the  orbicularis  oris,  the  zygo- 
maticus,  the  orbicularis  palpebrarum,  the  frontalis,  and  the  buccinator.  The 
levator  anguli  oris  may  also  be  affected,  but  usually  is  not.  In  connection 
with  this  progressive  atrophy  of  the  face  the  muscles  of  the  shoulder  and 
upper  arm  are  often  affected.  Landouzv  and  Dejerine  have  reported  an 
autopsy  in  a case  of  this  facial  variety  in  which  the  lesions  were  a priman 
degeneration  of  the  muscles  and  a very  slight  increase  of  connective  tissue 
and  fat.  In  this  connection  I would  mention  that  a form  of  what  is  called 
facial  hemiatrophy  without  the  involvement  of  any  other  muscles  occuis 

between  the  fifth  and  twelfth  years  ot  life. 

In  the  “ juvenile  form  of  Erb”  the  muscles  affected  aie  usually  the 
pectoralis  minor  and  pectoral  is  major,  the  trapezius,  the  rhomboideus  minoi 
and  rhomboideus  major,  the  latissimus  dorsi,  the  whole  group  ot  spinal  ex- 
tensors, the  triceps,  the  brachial  is  anticus,  and  the  biceps. 
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In  all  these  forms  the  muscles  react  to  both  the  faradic  and  the  galvanic 
current,  and  there  is  no  reaction  of  degeneration. 

Diagnosis. — The  diagnosis  of  myopathic  progressive  muscular  atrophy 
should  first  be  made  from  the  neuropathic  form.  The  former  is  hereditary ; 
the  latter  is  not.  In  the  former  the  atrophy  usually  begins  in  the  muscles 
of  the  shoulder,  face,  and  back,  while  in  the  latter  it  is  exceedingly  rare  for 
it  to  begin  elsewhere  than  in  the  muscles  of  the  hand.  Hypertrophy  of 
certain  muscles  and  the  beginning  of  the  atrophy  early  in  life,  usually 
before  the  tenth  year,  are  characteristic  of  the  myopathic  variety,  in  contra- 
distinction to  the  late  development  and  the  absence  of  hypertrophy  in  the 
neuropathic  form. 

The  muscular  atrophy  which  accompanies  certain  cases  of  chronic  multi- 
ple neuritis  may  be  mistaken  for  a myopathic  affection,  and  must  therefore 
also  be  differentiated.  At  times  the  resemblance  of  the  two  diseases  is  quite 
striking,  but  it  does  not  last  for  a sufficiently  long  time  to  leave  the  diagnosis 
in  much  doubt.  You  must  remember  that  chronic  multiple  neuritis  is  never 
hereditary,  that  the  paralysis  which  accompanies  it  is  out  of  proportion  to 


Case  383. 

I.  II. 


II.  After  the  disease  was  well  advanced. 


the  atrophy,  and  that  there  may  also  be  distinct  symptoms  of  ataxia,  all  of 
which  symptoms  are  unusual  in  the  primary  myopathic  atrophy. 

Prognosis  and  Treatment.— The  prognosis  is  very  unfavorable  and 
there  is  no  known  treatment  which  benefits  the  disease.  The  patient  should 
e placed  under  the  most  favorable  surroundings  for  his  general  health. 
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1 incautious  should  always  be  taken  to  prevent  the  contractures  which  neces- 
sarily occur  in  the  later  stages  ot  the  disease  from  producing  awkward 
positions  of  the  body  and  limbs. 

ihe  fado-scapulo-Jmmercil  type  of  primary  myopathic  atrophy  is  so 
exceedingly  rare  that  I am  fortunate  in  having  a case  here  to-day  to  show 

you.  It  has  been  carefully  attended  in  my  wards  by  my  colleague  Dr. 
Bullard. 


Case  383. 
III. 


The  facio-scapulo-humeral  type  of  primary  myopathic  atrophy.  Female,  10  years  old. 

This  little  girl  (Case  383),  ten  years  old,  is  of  healthy  parentage.  There  are  four  other 
children  in  the  family,  who  show  no  signs  of  disease.  This  child,  although  she  has  had 
various  diseases,  such  as  varicella,  measles,  and  pertussis,  has  on  the  whole  been  well  and 
strong,  and  until  three  years  ago  was  unusually  well  developed.  Here  is  a picture  (I.,  page 
765)  of  her  taken  at  that  time,  just  before  she  was  attacked  with  the  disease  from  which  she 
is  now  suffering. 

You  see  that  the  face  is  unusually  full  and  plump,  and  at  that  time  there  was  evidently 
no  sign  of  muscular  disturbance. 

If  you  will  now  look  at  the  child’s  face  as  she  stands  before  you  (II.,  page  /65)  and 
compare  its  emaciated  old  look  with  the  young,  well-nourishecl  look  shown  in  the  picture 
(I.),  you  will  at  once  understand  that  she  is  affected  by  a disease  of  serious  import. 
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Three  years  ago  she  had  an  attack  of  epidemic  influenza.  Since  then  she  has  been 
losing  in  weight  and  strength.  She  has  complained  of  pain  in  the  abdomen,  not  localized, 
but  dull,  continuous  for  a few  hours,  and  then  remitting  for  an  hour  or  so.  This  disturb- 
ance will  last  for  two  or  three  days,  and  during  this  time  she  does  not  care  to  do  anything, 
but  lies  down,  usually  on  her  back.  She  occasionally  vomits  ; there  is  nothing  character- 
istic about  the  vomiting,  but  it  relieves  the  pain  of  the  acute  attacks.  She  may  have  at 
times  slight  nausea;  she  seldom  has  headache;  the  bowels  move  regularly;  she  has  no 
cough,  but  a slight  nasal  catarrh  is  usually  present,  as  she  catches  cold  very  easily.  She 
also  has  enuresis,  and  during  the  acute  attacks  of  pain  she  is  apt  to  have  attacks  of  pavor 
nocturnus.  She  is  very  nervous,  and  cries  easily. 

Case  388. 


IV. 


The  facio-scapulo-humeral  type  of  primary  myopathic  atrophy. 


On  examining  the  child  in  front  as  she  sits  on  a stool  (III. , page  766)  you  see  that  the 
legs  are  unusually  well  developed,  in  marked  contrast  to  the  atrophy  of  the  face  body  and 

r-  “d  'I-1  on  both  tide.  The  fj  and  neck  “e  eZmelv 

thn,  and  the ’muscles  are  atrophied.  The  muscles  of  the  upper  extremities  and  chest  are 
th  n and  small  but  firm  and  of  fair  strength,  while  those  of  the  abdomen  and  legs  are  well 

noZj  O h™'  ,Th°  8ki"  " F’  *he  ^ <“  ‘he  reaction  of  ZpTJs  L 

P y!,0al  “ami,,otion  nothing  else  abnormal  is  found,  with  the  except^  that 
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the  action  of  the  heart  is  rather  rapid.  There  is  slight  ankle-clonus,  and  the  patellar  re- 
flexes are  slightly  increased.  The  glands  of  the  neck,  axillae,  and  groins  are  very  slightly 
enlarged.  The  tongue  is  normal  and  can  he  protruded  steadily.  The  examination  of  the 
urine  shows  it  to  he  normal,  with  the  exception  of  a slight  trace  of  albumin. 

The  only  other  case  of  this  disease  which  has  to  my  knowledge  been  reported  in  this 
country  is  one  by  Osier. 

On  examining  the  child’s  muscles  more  closely  you  will  see  (III.)  that  the  most  marked 
atrophy  is  situated  above  the  diaphragm,  while  the  abdomen  and  legs  are  remarkably  well 
developed. 

The  muscles  affected  are  those  which  I have  already  enumerated  in  the  general  descrip- 
tion of  the  disease. 

On  turning  the  child  so  as  to  look  at  her  back  (IV. , page  767)  and  making  her  stand 
up,  you  will  notice  the  striking  difference  between  the  arms  and  upper  part  of  the  body 
and  the  legs  and  lower  part. 


PSEUDO-HYPERTROPHIC  MUSCULAR  PARALYSIS.  — The 

form  of  primary  muscular  atrophy  which  I shall  next  speak  of  is  what  is 
called  pseudo-hypertrophic  muscular  paralysis.  This  disease  is  characterized 
by  a diminution  of  power  in  certain  muscles,  accompanied  by  an  abnormal 
increase  in  their  size  and  a diminution  in  the  size  of  other  groups  of  muscles. 
Although  an  apparent  increase  in  the  size  of  the  muscles  takes  place,  yet  the 
enlargement  is  produced  by  an  hypertrophy  of  the  connective  tissue  and  an 
unusual  deposit  of  fat. 

The  disease  affects  males  more  frequently  than  females.  It  usually 
occurs  between  the  ages  of  two  and  eight,  although  in  exceptional  instances 
its  appearance  is  delayed  until  about  the  twentieth  year. 

Pathology. — According  to  Gowers,  the  pathology  is  represented  by  a 
primary  interstitial  change  in  the  muscles,  showing  a growth  of  fibrous 
tissue  or  of  fat-cells  which  produces  an  increase  in  the  size  of  the  muscles. 
The  muscular  fibres  are  secondarily  affected  by  this  interstitial  change,  and 
are  apparently  narrowed  by  pressure.  Atrophy,  which  is  an  especial  feature 
of  the  affection,  exists  in  the  later  stages  of  the  disease  in  the  muscles  of  the 
legs,  and  is  frequently  the  primary  pathological  change  m the  muscles  of  the 
trunk  and  upper  extremities.  The  development  of  fat-tissue  between  the 
atrophied  fibres  may  prevent  any  diminution  in  the  apparent  size  of  the 
muscles.  This  often,  in  the  muscles  of  the  calves,  may  cause  them  to  be 
much  increased  in  size.  In  the  upper  extremities  the  deltoid  and  triceps  are 
most  commonly  involved,  in  the  lower  the  gastrocnemii.  The  infra-spmatus, 
the  latissimus  dorsi,  and  the  pectoralis  major  muscles  are  also  commonly 
affected.  The  lesion  is  usually  symmetrical,  affecting  similar  muscles  on 
both  sides  of  the  body,  but  it  may  be  unilateral.  The  muscles  may  >e 
affected  partially  or  completely. 

Symptoms.— The  disease  develops  slowly,  and  the  symptoms  are  t is 
which  would  naturally  be  expected  from  the  muscular  lesions,  and  are  qui  e 

Aaraotenstio.  noticed  are  a weakness  of  the  muscles 

and  a shuffling,  unsteady,  swaying  gait,  with  the  feet  apart  an  a “ 
to  stumble  and  to  fall.  The  children  get  tired  very  easily,  and  aie  noticed. 
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to  have  difficulty  in  walking  up-stairs.  These  general  symptoms  usually 
precede  any  noticeable  enlargement  of  the  muscles.  The  position  on  standing 
is  apt  to  be  that  of  lordosis,  and  on  sitting  down  this  curvature  disappears. 

The  next  symptom  which  is  noticed  is  an  enlargement  of  the  calf- 
muscles,  which  are  usually  hard  and  firm.  In  addition  to  this  there  is  an 
atrophic  condition  of  the  muscles  of  the  shoulders  and  back.  The  muscles 
next  to  those  of  the  calves  which  are  most  likely  to  be  affected  are  the 
extensors  of  the  leg,  the  glutei,  the  lumbar  muscles,  the  deltoid,  triceps, 
and  infra-spiuatus.  The  muscles  of  the  neck,  face,  and  upper  arm  are 
usually  not  affected,  but  in  rare  cases  these  muscles,  as  well  as  those  of 
the  tongue,  have  been  involved.  Exceptionally  an  hypertrophy  begins  in 
the  upper  extremities,  and  in  these  cases  the  deltoid  muscle  is  usually  first 
affected.  At  times  only  part  of  the  muscle  is  involved.  These  children 
learn  to  walk  late,  and  assist  themselves  by  leaning  on  the  furniture  or  other 
objects  in  their  path.  Sometimes  when  they  are  kneeling  on  the  hands  and 
knees  there  is  noticed  a very  characteristic  saddle-shaped  depression  of  the 
back,  which  is  due  to  the  weakness  of  the  erector  spinae  muscles.  This, 
however,  is  a symptom  of  a late  stage  of  the  disease.  When  the  child  is 
placed  on  the  floor  on  its  back  it  has  difficulty  in  getting  up.  It  has  to  turn 
over  on  its  face  first,  and  then  to  aid  the  weakened  muscles  of  the  legs  and 
trunk  by  means  of  the  hands  and  arms,  climbing  up,  as  it  were,  upon  itself 
by  placing  the  hands  upon  the  knees  and  then  farther  and  farther  up  the 
thighs.  Fibrillary  contractions  do  not  occur.  The  knee-jerks  in  some  cases 
disappear  as  the  disease  advances.  Sensation,  as  a rule,  is  normal.  There 
is  seldom  any  disturbance  of  the  bladder  or  rectum. 


As  the  disease  advances,  the  pseudo-hypertrophic  condition  disappears 
and  is  succeeded  by  atrophy.  In  some  cases  the  atrophy  occurs  without  the 
preceding  hypertrophy.  In  the  later  stages  of  the  disease  contractions  of 
the  muscles  occur,  and  in  this  way  permanent  distortions  of  the  joints  may 
result.  The  most  common  deformities  are  talipes  equinus  and  flexion  of 
the  knees  and  hips.  There  may  be  such  a contraction  of  the  biceps  as  to 
pi  event  full  extension  of  the  arm,  and  in  some  cases  the  contraction  of  the 
muscles  of  the  calves  is  so  great  as  to  prevent  the  child  from  placing  the 
heels  upon  the  ground. 


According  to  Bradford  and  Lovett,  lateral  curvature  of  the  spine  may 
occur,  and  at  other  times  a permanent  flexion  of  the  spine  from  weakness 
of  the  erector  spin®  muscles,  so  that  the  child  sits  bowed  forward.  The 
electncal  reactions  are  not  altered  to  any  degree  until  the  muscles  have 
readied  a marked  stage  of  atrophy,  then  they  are  diminished  in  proportion 

to  the  muscular  wasting,  and  finally  they  are  lost.  The  reaction  of  degen- 
eration is  never  present. 

JrT,8-The  ,f agn0sia  of  psendo-hypertrophic  muscular  paralysis 

sire  of  th  T*  18  7 estobl,isM  is  “ot  Uiffio.lt.  The  peculiar  gait/the 
• • the  calf-muscles,  entirely  out  of  proportion  to  their  strength  and  the 

characteristic  manner  in  which  the  child  rises  from  the  floor,  ft  oncTsugf 
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gest  this  affection.  Gowers  also  attaches  diagnostic  importance  to  the  co- 
existence of  enlargement  of  the  infra- spinatus  and  wasting  of  the  latissimus 
dorsi  and  the  lower  part  of  the  pectoralis  major  muscles.  We  should  re- 
member that  in  pseudo-hypertrophic  muscular  paralysis,  in  contradistinction 
to  progressive  muscular  atrophy,  the  small  muscles  of  the  hand  and  of  the 
face  are,  as  a rule,  not  affected,  that  pain  is  usually  not  present,  and  that 
changes  in  the  nutrition  of  the  skin  aud  nails  do  not  occur. 


Case  384. 


I. 


Pseudo-hypertrophic  muscular  paralysis,  showing  enlarged  calves. 

We  differentiate  true  muscular  hypertrophy  from  pseudo-hypertrophic 
paralysis  by  the  strength  which  accompanies  the  former,  and  by  the  weak- 
ness which  occurs  in  the  latter.  . . 

In  the  early  stages  of  the  disease  it  is  at  times  difficult  to  distinguish 

simple  backwardness  in  walking  from  early  pseudo-fn  peitiopli) , 
characteristic  symptoms  of  pseudo-hypertrophy,  which  develop  very  soon 
do  not  leave  the  diagnosis  long  in  doubt.  The  same  thing  may  be  said  of 
differentiating  pseudo-hypertrophy  from  the  muscular  disturbances  occur- 
ring in  idiocy,  spastic  paralysis,  rhachitis,  and  Pott’s  disease. 
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Prognosis. — Recovery  in  this  disease  is  unknown,  and  the  children 
seldom  live  to  middle  life.  Death  usually  occurs  from  some  intercurrent 
disease.  The  course  of  the  disease  is  chronic.  The  muscular  weakness,  the 
lordosis,  and  the  peculiar  gait  last  for  several  months  or  a year.  The  hyper- 
trophy of  the  muscles  then  begins,  and  continues  progressively  for  one  or 
two  years,  when  it  reaches  its  maximum  and  becomes  stationary,  remaining 
so  for  several  years  or  even  longer.  A stage  of  increasing  feebleness  and 
extension  of  the  paralysis  then  begins,  the  muscles  become  more  wasted,  and 
the  power  of  motion  is  lost  in  the  legs  and  arms.  Sometimes  the  disease 
after  remaining  stationary  rapidly  advances  to  a fatal  issue. 

Treatment. — At  present  we  know  of  no  way  of  curing  the  disease. 
Massage  has  proved  to  be  more  beneficial  than  the  use  of  electricity  in  these 
cases.  Systematic  muscular  exercise,  for  the  purpose  of  preserving  the 
nutrition  of  the  unaffected  muscular  fibres  and  to  ward  off  the  permanent 
contractures,  is  indicated.  Where  the  muscles  are  drawn  up,  tenotomy  is 
often  of  much  use,  and  division  of  the  tendo  Achillis  on  both  sides  may 
for  a long  time  restore  the  power  of  walking.  Bradford  and  Lovett 
advise  tenotomy  of  the  hamstring  tendons  also,  in  severe  cases.  Strict 
attention  to  the  health  and  hygiene  of  the  patients,  combined  with  muscular 
exercise  and  tenotomy,  will  often  improve  the  general  condition  for  a con- 
siderable period  of  time. 

Case  384. 


I have,  here  a case  which  represents  certain  points  which  I have  iust 

PSTl0"1Wrtr0phic  mUSCUlar  ParalW  and  which 
am  enabled  to  snow  you  through  the  kindness  of  Dr.  Rupert  Norton 
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Looking  at  this  hoy  from  behind  (Case  384,  I.,  page  770),  you  will  notice  at  once  that 
the  calves  of  the  legs  are  greatly  enlarged. 

On  making  the  boy  lie  down  on  the  floor  and  then  telling  him  to  get  up  (II.,  page  771), 
you  will  notice  that  he  assists  himself  by  putting  his  hands  on  his  knees  and  gradually 
higher  and  higher  on  the  thighs  until  he  assumes  the  erect  position. 

I shall  now  ask  you  to  look  at  these  illustrations  of  two  brothers  which 
I am  enabled  to  show  you  through  the  kindness  of  Dr.  H.  N.  Thomas,  of 
Baltimore. 

The  history  of  these  cases  (Cases  385  and  386)  is  as  follows.  The  smaller  boy  is  eight 
years  old,  the  larger  ten  years  old.  They  have  always  lived  in  the  country,  and  no  mention 
of  any  especial  disease  has  been  obtained,  but  the  history  of  both  cases  is  unsatisfactory. 


Cases  385  and  386. 


I. 


II. 


Showing  atrophy  of  back  and 


Pseudo-hypertrophic  — '"S— 


-r  z aa  s ;= 

r he  lost  the  power  .f  walking,  and  is  said  to  have  grown  rather 

stupid. 
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The  younger  boy  was  always  delicate,  but  never  had  any  disease,  and  began  to  walk 
when  he  was  fifteen  months  old.  He  learned  to  walk  pVetty  well,  but  when  he  was  four 
years  old  he  began  to  show  weakness  in  the  legs  and  ankles,  and  this  weakness  increased 
steadily.  When  he  was  six  years  old  his  arms  began  to  get  smaller  and  his  legs  to  increase 
in  size. 

You  see  that  both  hoys  show’  marked  lordosis. 

MYOTONIA  CONGENITA  (Thomsen’s  Disease). — A third  form  of 
primary  myopathy,  which  is  usually  termed  Thomsen’s  disease,  from  the 
name  of  the  physician  who  first  thoroughly  described  it,  is  characterized  by 
an  inhibition  of  the  voluntary  movements.  This  disturbance  of  movement 
is  due  to  a stiffness  and  tension  of  the  muscles  occurring  at  the  commence- 
ment of  motion.  The  most  important  etiological  factor  in  the  disease  is 
that  it  is  hereditary.  In  almost  every  case  it  begins  in  early  childhood. 

The  pathology  of  the  disease  has  not  been  accurately  established  by 
means  of  autopsies,  but  an  examination  of  sections  of  muscle  taken  from 
these  cases  has  shown,  according  to  Erb  and  Jacoby,  that  the  morbid 
changes  are  the  result  of  an  enormous  hypertrophy  of  all  the  muscular 
fibres,  great  proliferation  of  the  nuclei,  and  a slight  increase  of  the  peri- 
mysium. The  disease  appears  to  be  a congenital  affection  of  the  muscular 
fibres. 

The  symptoms  of  this  disease  are  noticed  only  during  voluntary  move- 
ments, the  contraction  of  the  muscles  responding  very  slowly  to  the  will 
and  persisting  for  a little  time  after  the  individual  has  willed  the  muscular 
movement  to  cease.  The  muscles  of  the  arms  and  legs  are  those  usually 
implicated.  The  sensation  and  reflexes  are  normal.  The  muscles  are 
apparently  enlarged,  giving  at  times  the  appearance  of  hypertrophy,  but  the 
strength  of  the  muscle  is  not  proportionate  to  its  size.  Erb  has  described  a 
characteristic  electrical  reaction,  called  the  myotonic  reaction,  in  which  the 
contractions  caused  by  either  current  attain  their  maximum  slowly  and 
relax  slowly,  and  wave-like  contractions  pass  from  the  cathode  to  the 
anode.  One  of  the  peculiarities  of  the  disease  is  that  when  exertion  is 
made,  such  as  attempting  to  go  up-stairs,  the  muscles  which  previously 
were  quiescent  become  very  stiff  and  will  scarcely  respond  to  the  will. 

nother  peculiarity  is  that  long-continued  rest  makes  the  disorder  worse 
It  is  also  exaggerated  by  heat,  cold,  and  excitement. 

Since  the  discovery  of  the  myotonic  reaction  the  diagnosis  of  the  disease 
IS  not  difficult. 

Although  at  times  it  may  recover  temporarily,  the  disease  is  incurable 
and  there  is  no  known  treatment  which  is  of  benefit  to  it. 
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DISEASES  OF  THE  MOUTH. 

Stomatitis  Catarrhalis.— Stomatitis  Herpetica.— Stomatitis  Ulcerosa.— Sto- 
matitis Mycetogenetica.— Glossitis.— Microglossia.—  Macroglossia.  — Dif- 
ficult Dentition. 

In  speaking  of  diseases  of  the  mouth  you  must  understand  that  much 
confusion  exists  as  to  the  nomenclature  of  this  class  of  affections.  Thus,  a 
great  variety  of  names  has  been  used  by  different  authors  to  describe  the 
same  disease,  so  that  at  times  it  is  quite  difficult  for  one  investigator  to 
compare  his  work  with  that  of  another.  Such  terms  as  “canker  ant 
« aphthse”  are  so  commonly  used  for  almost  any  morbid  condition  ol  the 
mucous  membrane  of  the  mouth  that  they  have  ceased  to  convey  any 

definite  idea.  , , 1 1 j 

It  has  therefore  been  found  necessary,  in  order  that  any  advance  shou 

be  made  in  this  most  difficult  department  of  medicine,  to  adopt  some  more 
exact  nomenclature,  so  that  physicians  in  different  parts  of  the  wo^iouM 
in  every  case  use  the  same  name  for  the  same  disease.  In  furtherance 
of  this 'object  the  American  Pediatric  Society  has  adopted  a P™™10™ 
nomenclature  of  the  diseases  of  the  month  which  was  prepared  by  > • 
SE  of  Cincinnati,  and  myself.  To  Dr.  Forchheimer’s  extended 

investigations  on  this  subject  I am  much  indebted 

Diseases  of  the  mouth  occur  more  frequently  and  in  much  0ie 
. ' . • .1  in  early  childhood  than  at  any  later  period  of  life. 

fnp  on  thrl^mical  conditions  at  different  periods  o 

d lopment  id  partly  on  the  external  influences  ^ are ^ou  to 

flow  of  saliva  is  insignificant,  Dns  lack  oi 
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membrane  of  the  mouth  to  be  dry  in  comparison  with  that  of  the  older 
subject.  Even  after  the  saliva  is  secreted  the  infant  is  more  apt  under 
certain  conditions  to  let  it  flow  from  the  mouth  than  to  swallow  it,  so 
that  the  mucous  membrane  of  the  lips  and  mouth  may  present  a different 
appearance  in  young  infants,  when  they  are  attacked  by  various  morbid 
processes,  from  that  seen  at  a later  period  of  development.  We  must  also 
remember  that  the  salivary  glands  in  addition  to  their  especial  function  are 
excretory  organs,  and  that  substances  which  are  absorbed  by  the  stomach 
may  be  eliminated  by  the  mouth  and  in  this  way  become  sources  of  irri- 
tation and  disease  in  the  latter.  The  mucous  membrane  of  the  mouth 
during  almost  the  whole  period  of  infancy  is  subject  to  external  sources  of 
irritation  to  which  older  children,  as  a rule,  arc  not  liable.  Thus,  during 
the  first  year  the  mucous  membrane  is  subjected  to  more  or  less  mechanical 
irritation  through  the  mechanism  of  sucking.  At  this  period,  also,  it  is 
very  common  for  foreign  organisms  to  be  introduced  into  the  mouth  by 
means  of  the  fingers  either  of  the  infant  itself  or  of  its  attendant.  It  is 
not  surprising,  therefore,  that  we  should  meet  with' a great  variety  of  patho- 
logical conditions  in  the  mouth  in  infancy. 

ihe  organisms  which  occur  in  the  mouth  are  so  numerous  that  very 
few  of  them  have  as  yet  been  differentiated  in  such  a way  that  they  can  be 
known  as  the  cause  of  the  specific  disease  in  which  they  are  often  found. 
We  cannot,  therefore,  at  the  present  time  describe  the  various  diseases 
of  the  mouth  under  their  proper  etiological  headings,  and  we  are  forced 

to  adopt  provisionally  the  name  of  the  pathological  lesion  which  exists  in 
them. 

In  almost  every  disease  of  the  mouth  which  occurs  in  infants  and  in 
young  children  you  will  find  a coexisting  inflammation  of  the  mucous 
membrane  of  the  mouth.  This  inflammation  may  at  times  be  very  mild 
and  often  difficult  to  detect  as  such,  but  it  still  presents  a recognizable 
pathological  condition.  This  inflammatory  condition,  though  not  neces- 
sarily preceding  the  various  diseases,  yet  in  a large  number  of  cases  either 
exists  as  a basis  on  which  the  disease  develops,  or  so  closely  accompanies  it 
t iat  the  general  name  stomatitis  (inflammation  of  the  mucous  membrane  of 

the  mouth)  seems  to  be  a proper  term  to  use  in  connection  with  all  these 
diseases. 

. Under  the  general  heading  stomatitis  we  can  speak  of  most  of  the 
important  diseases  which  affect  the  mucous  membraue  of  the  mouth  in 
infancy  and  early  childhood.  These  diseases  may  be  divided  into  four 
general  headings,  according  to  the  character  of  the  lesions  which  occur  in 
em.  n order  that  you  may  readily  understand  the  classification  of  each 
c l^ease  w en  I speak  of  it,  I shall  first  show  you  a table  (Table  107)  of  the 
proyisiona  nomenclature  which  has  been  adopted  by  the  American  Pediatric 
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TABLE  107. 

Provisional  Nomenclature  of  Diseases  of  the  Mouth. 


Catarrhalis  . . 


Simplex. 


Exanthematica  . . 


Traumatica 


Herpetica  . 


Stomatitis 


Ulcerosa 


Mycetogenetica 


Apbthosa. 

Scorbutus. 

Mineral  Poisons  . . 
And  other  diseases. 
Hyphomycetica  . . 

- Pseudo-Membranosa 
. Gangrsenosa  . . . 


f Secondary  to  the 
\ Exanthemata. 
Mechanical. 
Thermal. 
Chemical. 


{Arsenic. 

Lead. 

Mercury. 

Thrush. 
r Diphtheria. 
Tuberculosis. 
Syphilis, 
and  like  diseases. 
Noma. 


Following  this  table,  you  will  see  that  the  four  general  uames  which  cover 
all  these  diseases  are  stomatitis  catarrhalis,  stomatitis  herpetica,  stomatitis 

ulcerosa,  and  stomatitis  mycetogenetica.  . . 

STOMATITIS  CATARRHALIS.— The  form  of  stomatitis  which  is 

called  the  simple  or  erythematous  form  (stomatitis  simplex)  is  commonly  seen 
in  young  infants  as  a hyperamic  condition  of  the  blood-vessels,  causing 
diffuse  redness  of  the  whole  buccal  mucous  membrane,  fins  erythematous 
form  is  so  common  and  so  entirely  without  clinical  significance  that  it  may 
be  considered  as  physiological  and  need  only  be  referred  to. 

The  second  form,  which  is  called  exa-nthemaiica,  is  the  condition  o 
mucous  membrane  which  occurs  secondarily  to  the  exanthemata.  This  con- 
dition of  the  mucous  membrane  has  already  been  described  in  connection 

Wit^1i- outbid!  repents 
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products  may  cause  both  mechanical  and  chemical  irritation  of  the  buccal 
mucous  membrane.  Our  knowledge  of  the  bacteriology  of  the  mouth  is  as 
yet,  however,  so  limited  that  we  can  scarcely  undertake  to  describe  the 
relation  between  special  forms  of  bacteria  and  special  lesions  of  the  mucous 
membrane. 

Pathology  and  Symptomatology. — As  the  lesions  which  are  seen 
in  the  mouth  of  an  infant  with  stomatitis  catarrhalis  during  life  almost 
entirely  disappear  at  death,  and  as  very  few  post-mortem  examinations  have 
been  made  of  these  lesions,  we  can  speak  of  the  pathology  and  symptoms  of 
this  disease  together. 

The  lesion  is  essentially  an  inflammatory  one,  and  occurs  in  different 
grades.  On  examining  the  mucous  membrane  in  these  cases  it  is  seen  that  the 
entire  lining  of  the  mouth  is  intensely  reddened,  that  the  temperature  of  the 
mouth  is  increased,  that  there  is  usually  a certain  amount  of  swelling,  and 
that,  although  the  mucous  membrane  may  be  under  certain  circumstances, 
especially  at  first,  dry,  yet,  as  a rule,  later  there  is  a hypersecretion  of 
mucus  and  saliva.  The  blood-vessels  are  so  distended  and  their  walls  are 
apparently  so  weak  that  the  slightest  traumatism  may  cause  their  rupture, 
and  the  saliva  is  frequently  mixed  with  a little  blood.  In  older  children 
the  mucous  membrane  may  be  considerably  swollen,  especially  behind  the 
incisor  teeth.  In  addition  to  this  general  condition  of  the  mucous  mem- 
brane of  the  mouth,  at  times  the  lips  are  found  to  be  swollen  and  much 
reddened.  The  surface  of  the  mucous  membrane  shows  a number  of  small 
round  prominences,  which  are  the  muciparous  follicles.  If  complete  occlu- 
sion of  the  ducts  of  these  follicles  occurs,  great  dilatation  of  the  gland  will 
take  place,  and  a cyst  may  be  formed.  This,  however,  is  a comparatively 
rare  complication.  In  connection  with  the  disturbance  of  the  glands  in  the 
mouth  the  lymphatic  glands  are  usually  involved  secondarily. 

When  the  catarrhal  condition  is  at  its  height  the  mucous  membrane  is  so 
vulnerable  that  even  slight  traumatisms  may  cause  abrasions.  The  most 
marked  symptom  of  stomatitis  is  pain.  The  infant  is  restless,  usually  has 
a heightened  temperature,  and  refuses  to  take  its  nourishment.  The  saliva 
is  acid  in  its  reaction,  and  when  secreted  in  large  quantities  flows  out  of  the 
mouth  upon  the  chin  and  neck,  sometimes  causing  considerable  irritation. 
The  tongue  is  dry  and  white  at  first,  then  becomes  of  a grayish  color,  and 
as  the  secretion  of  saliva  increases  the  coating  of  the  tongue  is  washed  off 
and  its  surface  becomes  red. 

Prognosis. — The  prognosis  of  stomatitis  catarrhalis  is,  as  a rule,  good. 
Although  the  disease  does  not  run  a definite  course,  yet  in  most  cases  after  a 
few  days  the  pathological  condition  improves  and  the  symptoms  grow  less 
severe.  The  course  of  the  disease  is,  however,  often  lengthened  by  the 
secondary  conditions  which  arise  from  the  gastric  disturbances,  which  may 
be  caused  by  swallowing  the  irritating  secretions  of  the  mouth.  In  weak, 
poorly  nourished  infants  who  refuse  to  nurse  or  to  take  the  food  which  is 
given  them,  serious  results  may  arise  from  a lack  of  sufficient  nourishment, 
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so  that  iii  these  cases  the  prognosis  is  always  grave.  In  older  children  the 
disease  may  be  considered  to  be  of  a benign  nature. 

Treatment. — Although  stomatitis  catarrhalis  may  run  a favorable 
course  without  any  treatment  whatever,  yet  there  are  so  many  causes  which 
may  prolong  its  course  or  give  rise  to  secondary  affections  that  it  is  exceed- 
iugly  important  to  treat  the  disease  at  once.  The  indications  for  treatment 
are  to  relieve  the  pain  and  to  allay  the  irritation  of  the  mucous  membrane 
so  that  a sufficient  amount  of  nourishment  may  be  taken  by  the  infant  to 
prevent  it  from  being  harmed  by  a lack  of  nourishment  or  by  a secondary 
disturbance  of  the  gastro- enteric  tract.  If  the  cause  can  be  ascertained,  it 
should  be  removed  at  once.  The  local  application  of  a one  to  two  per  cent, 
cold  solution  of  bicarbonate  or  borate  of  sodium  in  distilled  water  is  indi- 
cated. This  solution  should  be  used  very  gently  every  half-hour  when  the 
infant  is  awake,  by  means  of  a dropper,  and  occasionally  on  a clean  swab  of 
absorbent  cotton.  The  infant  should  be  systematically  fed  at  regular  inter- 
vals, whether  it  resists  or  not ; and  if  it  is  not  being  nursed  or  will  not  suck 
from  the  nipple,  a carefully  modified  milk  at  a temperature  of  about  32.2° 
C.  (90°  F.)  should  be  administered  with  a spoon  or  dropper.  There  ls  no 
necessity  for  giving  any  drug  internally  in  this  disease. 

Where  the  stomatitis  proves  to  be  intractable  and  lasts  for  more  than 
three  or  four  days,  the  mouth  can  be  gently  touched  with  a cotton  swab  wet 
with  a one  per  cent,  solution  of  nitrate  of  silver.  This  should  be  done 
once  a day,  and  the  mouth  washed  carefully  with  cold  sterilized  water  after 
the  application. 

Where  there  are  any  abrasions  which  show  a tendency  to  extend  or  to 
form  an  ulcer,  they  should  be  touched  with  a little  nitrate  of  silver  melted 
on  the  end  of  a silver  probe.  These  abrasions  are  often  so  painful  that  in 
themselves  they  may  prevent  the  child  from  taking  its  food,  and  after  they 
have  been  treated  with  the  nitrate  of  silver  the  child  will  often  again  take 
its  nourishment  readily. 


I have  here  an  infant  (Case  387),  six  months  old,  who  is  a marked  case  of  stomatitis 
catarrhalis.  This  infant  is  reported  to  have  always  heen  healthy,  and  is  being  nursed  by 
its  mother.  It  cut  its  first  tooth,  a middle  lower  incisor,  when  it  was  five  months  old. 
Nothing  abnormal  was  noticed  about  the  infant  until  two  weeks  ago,  when  it  became  fret- 
ful, restless,  had  a heightened  temperature  of  about  38.8°  C.  (102°  F.),  and  vomited  occa- 
sionally. Although  it  did  not  cry  a great  deal,  it  frequently  whimpered,  as  though  in  pain, 
and  kept  putting  its  fingers  to  its  mouth.  A few  days  later  it  refused  to  nuise.  TV  hen  it 
was  put  to  the  breast  it  appeared  to  he  hungry  and  would  take  hold  of  the  nipple  vigor- 
ously, hut  immediately  afterwards  would  draw  its  head  away,  as  though  sucking  the  nipple 

caused  pain.  _ . 

A physical  examination  shows  nothing  abnormal  about  the  infant  except  in  its  mouth. 
The  mucous  membrane  of  the  mouth,  tongue,  and  gums  is  reddened,  and  small  iai.ee  spi  ts 
are  seen  corresponding  to  the  positions  of  the  muciparous  glands.  The  mucous  mein  lane 
of  the  tongue  and  lips  is  somewhat  swollen  and  hot,  and  evidently  sensitive  to  tic  tcuci. 
Where  the  tooth  touches  the  tongue  the  inflammatory  condition  is  especially  marked,  an 
it  is  possible  that  the  sharp  edge  of  the  tooth  was  the  original  starting-point  of  the  general 
inflammation  which  is  now  present. 

In  this  case  the  indications  are  for  active  treatment,  as  the  infant  is  osing  in  v g 
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from  lack  of  sufficient  nourishment,  and  if  this  continues  the  prognosis  will  soon  become 
rave  When  the  mouth  is  in  this  condition  there  is  also  a great  liability  to  other  diseases 
beino-  implanted  upon  it,  as  the  mucous  membrane  is  very  vulnerable  when  a pronounced 
stomatitis  catarrhalis  is  present.  The  saliva  is  flowing  from  the  mouth  in  such  quantities 
and  is  so  irritating  that  an  eczematous  condition  has  been  produced  by  it  on  the  clnn. 
The  child  is  rather  apathetic  and  does  not  like  to  be  disturbed.  The  treatment  which  I 
shall  order  in  this  case  is  that  the  mouth  be  carefully  washed  with  the  following  solution 
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This  should  be  applied  every  hour  while  the  child  is  awake.  The  chin  should  be 
frequently  dried  gently  and  a little  vaseline  applied  to  the  eczematous  surface.  Until  the 
child  is  willing  to  nurse  again,  the  milk  should  be  given  by  means  of  a dropper  regularly 
every  two  hours.  Under  this  treatment  I shall  expect  rapid  improvement  within  four  or 
five  days. 

STOMATITIS  HERPETICA. — The  name  herpetica  has  been  adopted 
for  the  next  form  of  stomatitis,  because  it  seems  to  represent  most  nearly 
the  lesion  which  is  seen  on  the  mucous  membrane,  although  it  is  not  de- 
finitively settled  that  it  is  a true  herpes. 

The  disease  consists  of  a catarrhal  stomatitis  in  the  course  of  which 
certain  lesions  resembling  subepithelial  vesicles  surrounded  by  areolse  occur 
irregularly  and  in  different  parts  of  the  entire  buccal  cavity.  This  form  of 
stomatitis  has  usually  been  known  as  stomatitis  aphthosa  ( ayQa } an  eruption 
or  ulceration.)  This  name  was  given  to  it  by  Bohn  as  distinctive  from  the 
other  forms  of  stomatitis,  but  it  does  not  represent  the  affection  especially 
well. 

Etiology. — As  a rule,  when  the  mucous  membrane  of  the  infant’s 
mouth  is  in  a normal  condition  it  is  not  readily  affected  by  the  various  irri- 
tants which  produce  its  special  diseases.  When  a catarrhal  condition  is 
present  the  mucous  membrane  becomes  more  vulnerable  and  the  various 
diseases  have  an  opportunity  to  develop.  This  apparently  is  illustrated  in 
the  case  of  stomatitis  herpetica,  in  conjunction  with  which  affection  a 
catarrhal  stomatitis  is  always  found.  No  cause,  either  local  or  general,  has 
as  yet  been  determined  for  this  disease.  Various  micro-organisms  have 
been  observed  in  the  mouth  when  it  is  affected  by  stomatitis  herpetica,  but 
no  causal  connection  has  been  discovered  between  them  and  the  disease. 
This  affection  may  be  found  associated  with  a number  of  other  diseases,  but 
usually  occurs  alone.  It  does  not  seem  to  be  contagious,  nor  to  be  especially 
connected  with  diseases  of  the  gastro-enteric  tract  or  with  dentition,  although 
it  very  commonly  occurs  during  the  dental  period.  It  appears  to  be  the 
result  of  certain  deleterious  influences  which  act  upon  the  nerve-centres  and 
produce  an  herpetic  efflorescence  on  the  mucous  membrane  which  corresponds 
closely  to  that  which  is  seen  in  herpes  on  the  skin. 
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I athology  and  Symptomatology.— In  addition  to  the  usual  lesions 
°„  a ^omatitis  catan‘lmlU  sPots>  not  necessarily  symmetrical  or  unilateral, 
of  different  sizes  and  of  different  shades  of  white  or  grayish-white,  appear 
in  various  parts  of  the  mouth,  especially  on  the  inner  surface  of  the  lip  on 
the  side  and  under  surface  of  the  tongue,  and  on  the  gums.  These  lesions 
do  not  affect  the  follicles  of  the  mouth,  and  the  efflorescence  cannot  be  called 
follicular,  as  it  is  closely  connected  with  the  muciparous  glands.  The  lesions 
make  their  appearance  with  great  rapidity,  and  develop  very  quickly  from 
a macule  into  what  is  supposed  to  be  a vesicle.  The  action  of  the  secretions 
of  the  mouth  upon  these  lesions  necessarily  prevents  them  from  having  the 
same  definite  appearance  that  they  would  present  on  the  skin.  The  course 
of  the  disease  so  strongly  simulates  that  of  herpes  that  at  present  it  would 
seem  wise  to  consider  the  efflorescence  herpetic. 

The  geneial  appearance  of  the  efflorescence  when  at  its  height  is  that 
of  a subepithelial  vesicle,  somewhat  glistening,  of  a whitish-gray  color,  and 
sunounded  by  a led  areola.  The  lesions  may  be  only  a few  in  number, 
scattered  irregularly  over  the  parts  of  the  mucous  membrane  which  I have 


already  described.  At  times,  however,  the  efflorescence  is  very  diffuse,  some- 
times appearing  as  minute  grayish  points,  which  may  become  much  larger 
and  cover  the  mucous  membrane  so  thickly  as  almost  to  simulate  a false 
membrane.  In  a still  later  stage  of  the  disease  these  lesions  may  break 
down  and  form  small  superficial  ulcers. 

An  infant  or  young  child  affected  by  stomatitis  herpetica  presents  a very 
characteristic  appearance.  It  looks  dull  and  apathetic,  and  wishes  to  lie 
quietly  in  bed.  It  usually  has  a heightened  temperature,  and  evidently 
suffers  from  pain  and  heat  in  its  mouth.  The  saliva  flows  from  the  mouth 
in  large  quantities,  and  often  irritates  the  chin  and  neck  to  such  an  extent 
that  an  eczematous  condition  results.  The  child  refuses  to  take  its  nourish- 
ment, and  is  very  fretful  and  restless.  These  symptoms  continue  for  four 
or  five  days  or  a week,  and  sometimes  extend  over  a period  of  two  weeks, 
the  disease  then  disappearing  of  itself : in  fact,  it  appears  to  be  self-limited. 
Unless  the  lesions  of  stomatitis  herpetica  are  complicated  by  those  of  stoma- 
titis ulcerosa,  the  saliva  is  never  fetid. 

Prognosis. — The  prognosis  of  stomatitis  herpetica  is  very  favorable, 
although  infection  from  other  diseases  may  take  place.  This  latter  occur- 
rence is,  however,  exceedingly  rare.  Relapses  are  very  uncommon  in  this 
form  of  stomatitis,  and  the  lesions  usually  heal  readily. 

Treatment. — There  is  no  internal  treatment  which  is  of  benefit  in  this 
disease.  The  indications  for  treatment  are  to  allay  the  irritation  of  the 
mucous  membrane  and  to  prevent  its  infection  by  some  other  poison.  The 
mouth  in  general  should  be  treated  as  I have  just  recommended  in  the  case 
of  stomatitis  catarrhalis.  As  a rule,  very  little  treatment  is  necessary 
beyond  occasionally  cleansing  the  mouth  with  the  solution  (Prescription  74, 
page  779)  already  mentioned.  The  ulcers  which  do  not  heal  readily  can 
be  touched  with  nitrate  of  silver.  After  the  first  few  days,  and  earlier  if 
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the  disease  has  attacked  a puny,  ill-nourished  infant,  great  care  and  pei  se- 
verance should  be  exercised  to  feed  at  regular  intervals. 

This  boy  (Case  388,  Plate  VIII.,  facing  page  780,  Stomatitis  Herpetica),  four  years 
old,  whom  you  see  here  in  a darkened  corner  of  the  ward,  is  a pronounced  case  of  stomatitis 
herpetica.  He  was  perfectly  well  until  two  days  ago,  when  he  began  to  be  feverish,  was 
restless  at  night,  refused  to  take  his  food,  and  seemed  quite  sick.  On  the  following  day  the 
entire  mucous  membrane  of  the  mouth  was  found  to  be  affected  with  stomatitis  catarrhalis, 
and  somewhat  later  the  herpetic  form  of  stomatitis,  which  you  now  see  in  different  parts  of 
the  mouth,  appeared. 

On  drawing  down  the  lower  lip  you  see  on  the  right  side  a number  of  small  grayish- 
white  spots  surrounded  by  a somewhat  deeper,  reddened  mucous  membrane.  At  a little 
distance  from  them,  on  the  left  side  of  the  lip,  close  to  the  gum,  is  apparently  a subepithelial 
vesicle.  On  the  inner  side  of  the  lower  gum  one  of  these  vesicles  has  broken  down,  and  a 
small  superficial  ulcer  covered  with  a grayish-white  exudation  is  seen.  There  are  also 
lesions  of  the  same  vesicular  character  along  the  left  edge  of  the  tongue.  The  entire 
mucous  membrane  of  the  mouth  is  intensely  reddened,  and  the  case  illustrates  stomatitis 
catarrhalis  as  well  as  stomatitis  herpetica. 

The  child  absolutely  refuses  to  take  food,  and,  as  he  is  robust,  I have  not  advised 
that  a great  deal  should  be  forced  upon  him.  In  a few  days  the  more  severe  stage  of  the 
disease  will  have  passed  away  and  he  will  take  his  food.  In  the  mean  time  the  inflamed 
mucous  membrane  can  be  bathed  with  cold  sterilized  water,  and  small  quantities  of  an 
alkaline  modified  milk  can  be  given  to  him.  As  you  look  at  this  child  lying  with  his  eyes 
half  closed,  with  flushed  cheeks,  in  an  apathetic  condition,  occasionally  whimpering  as  if 
in  pain,  and  with  the  saliva  flowing  continuously  from  his  mouth  on  the  pillow,  you  can 
readily  diagnosticate  the  disease  stomatitis.  When  in  addition  you  see  these  characteristic 
lesions  of  the  mucous  membrane  irregularly  distributed  throughout  the  buccal  cavity,  and 
do  not  find  any  evidence  of  a membranous  exudation,  there  need  be  no  doubt  of  the 
diagnosis.  Internal  remedies  are  not  needed  in  a case  of  this  kind.  Chlorate  of  potas- 
sium, which  is  so  commonly  used  in  all  diseases  of  the  mouth,  is  not  indicated  in  the  forms 
of  stomatitis  of  which  I have  just  spoken. 

In  connection  with  this  form  of  stomatitis  may  be  mentioned  certain 
lesions  occurring  in  the  mouths  of  new-born  infants  which  have  been  called 
Bednar  s ciphthce.  These  lesions  consist  of  small  superficial  ulcers  usually 
having  a grayish  coating,  and  appearing  on  the  posterior  part  of  the  hard 
palate  and  on  the  soft  palate.  They  are  now  supposed  not  to  represent  a 
specific  disease,  but  to  be  the  result  of  traumatism,  such  as  may  arise  from  a 
badly-shaped  rubber  nipple  or  from  undue  violence  in  washing  the  mouth. 

They  are  to  be  treated  as  any  local  irritations  of  the  mouth  should  be, 
namely,  by  removing  the  cause,  applying  a solution  of  bicarbonate  of 
sodium,  and,  if  necessary,  touching  them  with  nitrate  of  silver. 

STOMATITIS  ULCEROSA. — By  stomatitis  ulcerosa  we  mean  a pecu- 
liar pathological  process  of  the  mucous  membrane  of  the  mouth  occurring 
only  where  there  are  teeth  and  atfecting  the  gums  around  the  teeth. 

Etiology.  This  affection  of  the  mouth  may  occur  in  the  course  of  a 
number  of  diseases,  notably  in  scorbutus.  It  may  also  be  produced  by  the 
internal  administration  of  such  mineral  poisons  as  arsenic,  lead,  or  mercury. 
Occasionally  it  may  occur  as  a local  affection  without  known  cause,  but  it  is 
probably  produced  by  the  irritation  of  some  form  of  micro-organism  not 
yet  determined,  although  the  pyogenic  bacteria  are  very  commonly  present. 
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The  most  common  form  of  stomatitis  ulcerosa  produced  by  the  mineral 
poisons  is  that  which  is  seen  in  connection  with  mercurial  salivation. 

As  in  the  other  forms  of  stomatitis,  it  is  probable  that  the  mucous  mem- 
brane is  first  affected  by  a catarrhal  process  which  renders  it  vulnerable  to 
the  special  iiritation  which  produces  stomatitis  ulcerosa.  This  preceding 
stomatitis  catarrhalis  may  be  produced  directly  by  local  irritation  in  the 
mouth  itself,  or  may  be  the  result  of  some  disturbance  of  the  general 
system.  For  this  reason  stomatitis  ulcerosa,  as  a rule,  does  not  affect 
primarily  a healthy  individual.  Thus,  a poorly  nourished  child,  and  one 
whose  mouth  is  not  properly  cared  for,  will  be  more  apt  to  have  this  disease 
develop  than  one  who  is  correctly  fed  and  whose  mouth  is  clean. 

Pathology. — The  pathological  condition  is  one  of  necrobiosis ; that  is, 
there  is  softening  as  well  as  death  of  the  tissues.  The  disease,  although 
starting  in  the  mucous  membrane,  may  extend  to  the  periosteum,  and  even 
produce  necrosis  of  the  bone.  It  begins  at  the  free  border  of  the  gums, 
and  can  extend  in  all  directions,  but  it  never  passes  beyond  the  mucous 
membrane  of  the  mouth.  The  softening  of  the  tissue  not  only  changes 
its  consistency  but  also  renders  it  more  movable,  and  in  this  way  the  gums 
at  times  become  so  swollen  and  loosened  that  they  may  entirely  cover  the 
teeth. 

Symptoms. — Stomatitis  ulcerosa  is  usually  preceded  by  moderate  consti- 
tutional symptoms,  such  as  fever,  loss  of  appetite,  and  fretfulness.  The 
mucous  membrane  of  the  gums  at  the  free  margin  of  the  teeth  becomes 
reddened  and  soon  begins  to  swell.  The  normal  curve  of  the  gum  becomes 
almost  a straight  line  and  covers  the  lower  part  of  the  teeth.  The  gums  in 
the  spaces  between  the  teeth  remain  unaltered  at  first.  The  mucous  mem- 
brane then  begins  to  change  in  color  and  becomes  purplish.  Extreme  con- 
gestion and  softening  of  the  tissues  allow  hemorrhage  to  take  place  from 
the  slightest  pressure.  Although  the  anterior  surface  of  the  gums  is  most 
commonly  affected,  yet  in  severe  cases  the  posterior  surface  is  also  involved. 
As  the  process  develops  further  the  gum  becomes  more  and  more  loosened 
as  it  extends  over  the  teeth.  A muco-purulent  secretion  collects  between 
the  gum  and  the  teeth  and  causes  a fetid  odor.  According  to  Forchheimer, 


a yellowish  seam  then  appears  at  the  top  of  the  swollen  outline  of  the  gum. 
This  is  due  to  the  molecular  destruction  which  lias  already  begun.  This 
seam  is  at  first  very  narrow,  but  later  it  may  become  broader  and  involve 
almost  the  whole  of  the  gum.  In  connection  with  this  characteristic  ap- 
pearance of  the  gums  there  is  a great  hypersecretion  of  saliva.  At  the 
height  of  the  disease  the  child  evidently  suffers  from  pain  in  the  month, 
cries  a great  deal,  and  rapidly  emaciates.  The  lymphatic  glands  are  usually 
swollen,  and  remain  so  until  the  disease  has  ended.  When  the  yellowish 
material  which  constitutes  the  seam  already  referred  to  is  removed,  an  ulcer- 
ated surface  will  be  found  beneath.  Although  stomatitis  ulcerosa  may  begin 
about  any  of  the  teeth,  its  most  common  starting-point  is  around  the  lover 
incisors.  As  the  disease  improves,  the  gums  gradually  become  less  swollen 
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and  congested,  returning  to  tlieir  normal  relation  to  the  roots  of  tlie  teeth, 
and  tlie  salivation  disappears. 

Diagnosis. — The  differential  diagnosis  of  stomatitis  ulcerosa  when  the 
lesions  of  the  disease  are  marked  presents  no  difficulty.  Although  an 
herpetic  efflorescence  may  occur  coincidently  with  the  ulcerative  form,  yet 
the  pictures  of  the  two  diseases  are  so  different  that  you  will  at  once  know 
that  you  are  dealing  with  two  affections  rather  than  with  one.  There  is  no 
other  disease  of  the  mouth  in  which  the  gums  assume  the  purplish  hue 
and  the  swollen,  soft,  and  loosened  condition  which  are  characteristic  of 
stomatitis  ulcerosa. 

Prognosis. — The  prognosis  of  stomatitis  ulcerosa  depends  upon  its 
cause  and  whether  it  is  treated  or  not.  The  tendency  is,  however,  after  a 
variable  period  of  discomfort  to  the  child,  for  the  disease  to  disappear. 

If  the  affection  is  the  result  of  one  of  the  constitutional  diseases,  such  as 
syphilis  or  scorbutus,  it  disappears  if  the  treatment  of  the  specific  disease  is 
beneficial,  otherwise  it  continues,  and  may  finally  lead  to  death  by  exhaustion. 

Treatment. — The  local  form  of  the  disease  is  best  treated  by  the 
internal  administration  of  chlorate  of  potassium  or  by  this  drug  in  solution 
used  as  a wash  for  the  mouth.  Chlorate  of  potassium  must,  however,  be 
given  with  great  precaution  to  infants  and  children,  as  in  certain  cases  it 
acts  as  a poison,  some  infants  being  affected  by  even  minute  doses.  The 
symptoms  which  show  that  chlorate  of  potassium  is  producing  deleterious 
effects  in  infants  who  are  most  likely  to  be  affected  by  the  drug  are  drowsi- 
ness and  suppression  of  urine,  with  weakness  of  the  heart  and  sometimes 
cyanosis.  When  these  symptoms  follow  the  administration  of  the  drug  it 
should  be  omitted  at  once  and  a simple  wash  of  borate  of  sodium  used. 
Chlorate  of  potassium  when  given  internally  has  been  found  to  be  secreted 
in  the  saliva  within  five  or  ten  minutes,  and  thus  has  an  opportunity  of 
producing  a direct  effect  upon  the  lesions  of  the  gums.  The  doses  of  chlo- 
rate of  potassium  which  it  has  been  found  can  be  safely  administered  to 
infants  and  children  should  be  remembered  when  prescribing  the  drug.  I 
have  indicated  in  this  table  (Table  108)  the  minimum  doses  which  can  safely 
be  given  in  the  twenty-four  hours  at  different  ages,  and  which  are  sufficient 

to  produce  the  specific  effect  of  the  drug  in  treating  cases  of  stomatitis 
ulcerosa. 


TABLE  108. 

Amount  of  Chlorate  of  Potassium  which  can  be  safely  given  in  Twenty-Four  Hours  at 

Different  Ages. 

Gramme. 


Under  1 year ^ 

1 to  2 years  1 

2 to  6 years  2 

6 to  8 years  2 

8 to  14  years g 


In  order  that  the  chlorate  of  potassium  shall  produce  the  best  effects  it 
should  be  given  frequently.  The  total  amount  for  twenty-four  hours  which 
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is  to  be  given  at  any  special  age  is  to  be  placed  in  a tumbler  and  dissolved 
in  as  many  tablespoonfuls  of  sterilized  water  as  there  are  doses  to  be  given 
within  the  twenty-four  hours.  I usually  tell  the  nurse  to  calculate  about 
how  many  hours  the  child  will  sleep  out  of  the  twenty-four.  Supposing 
the  number  of  hours  is  ten  : I then  tell  her  to  prepare  fourteen  tablespoon- 
f’uls  of  the  solution  and  to  give  the  child  one  tablespoonful  every  hour  that 
it  is  awake.  The  administration  of  chlorate  of  potassium  at  first  usually 
produces  considerable  smarting  and  pain  in  the  mouth  as  it  passes  over 
the  inflamed  surface  of  the  mucous  membrane.  These  symptoms,  however, 
last  for  only  a short  time,  usually  disappearing  entirely  after  from  thirty- 
six  to  forty-eight  hours. 

Under  this  treatment  the  disease  is  ordinarily  cured  in  a week  or  ten 
days.  The  treatment  should,  however,  be  continued  for  a number  of  days 
after  the  mouth  is  apparently  entirely  well. 

Where  deeper  ulceration  has  taken  place,  its  disappearance  may  some- 
times be  expedited  by  the  application  of  nitrate  of  silver.  Where  a seques- 
trum has  formed,  it  must  be  removed.  Frequent  washing  of  the  mouth  with 
sterilized  water  administered  by  means  of  a dropper  is  also  very  important, 
especially  after  the  taking  of  food.  An  alkaline  diet  is  indicated. 

I have  here  an  infant  (Case  389,  Plate  VIII.,  facing  page  780,  Stomatitis  Ulcerosa 
in  Scorbutus),  ten  months  old,  in  whose  mouth  you  will  see  the  characteristic  lesions  of 
stomatitis  ulcerosa.  In  this  case  the  disease  happens  to  he  secondary  to  scorbutus,  the  affec- 
tion for  which  the  infant  is  being  treated. 

You  will  notice  that  the  infant  has  six  teeth,  and  that  the  mucous  membrane  is  affected 
only  at  the  junction  of  the  gums  with  the  free  surface  of  the  teeth.  The  other  parts  of 
the  mucous  membrane  of  the  mouth  are  reddened,  but  not  markedly  so.  The  portions  of 
the  gums  affected  are  swollen,  purplish,  loosened,  and  almost  cover  the  teeth.  There  is  a 
considerable  flow  of  saliva,  with  a fetid  odor  from  the  mouth.  An  appearance  of  this  kind 
is  diagnostic  of  stomatitis  ulcerosa. 

I also  have  here  a case  of  stomatitis  ulcerosa  which  apparently  is  of  local  origin.  This 
little  girl  (Case  390)  is  three  and  a half  years  old.  She  has  always  been  healthy,  and  has 
had  no  diseases  of  any  kind.  She  was  perfectly  well  until  five  days  ago,  when  she  began  to 
have  loss  of  appetite,  a temperature  varying  from  38.3°  to  39.4°  C.  (101°  to  103°  F.),  and  to 
be  very  fretful.  Three  days  later  the  gums  were  noticed  to  he  swollen  and  to  he  of  a dark 
red  color,  and  her  breath  had  a fetid  odor.  During  the  past  two  days  1.5  grammes  (25 
grains)  of  chlorate  of  potassium  have  been  given  to  her  in  divided  doses  in  the  twenty- 
four  hours,  and,  although  she  has  been  rather  apathetic  and  has  wished  to  remain  in  bed,  her 
mouth  to-day  is  in  a much  healthier  condition,  and  she  is  brighter  and  has  a little  return  of 

appetite. 

In  two  or  three  days  more  the  disease  will  probably  have  run  its  course  and  entire 
recovery  will  have  taken  place.  The  salivation,  which  was  very  marked  in  the  early  days 
of  the  disease,  is  now  quite  moderate. 

During  the  first  three  days  her  restlessness  was  so  excessive  at  night  that  0.3  gramme 
(5  grains)  of  bromide  of  potassium  had  to  he  given  to  her  to  produce  sleep. 

STOMATITIS  MYCETOGENETICA.— There  are  three  forms  of 
vegetable  parasites  which  occur  in  or  upon  the  human  body : (1)  bacteria,  or 
fission-fungi  (schizomycetes) ; (2)  yeasts,  or  yeast-fungi  (saccharomvcetes) ; 
(3)  moulds,  or  mould-fungi  (hyphomycetes).  The  changes  in  the  tissues 


DISEASES  OF  THE  MOUTH. 


785 


which  are  due  to  fungi  are  termed  mycetogenetic  metamorphosis,  and  thus 
the  pathological  conditions  in  the  mouth  which  are  produced  by  any  of 
these  forms  of  fungi  may  be  designated  by  the  general  term  mycetogenetica. 
Under  this  general  heading  of  mycetogenetica  we  can  include  the  various 
forms  of  stomatitis  which  are  caused  by  fungi. 

Stomatitis  Hyphomycetica  (Thrush). — The  disease  which  is  com- 
monly called  thrush  is  produced  by  a fungus  which  finds  its  nidus  upon  the 
surface  of  the  mucous  membrane  of  the  mouth,  usually  in  young  infants. 
This  fungus  was  formerly  supposed  to  be  the  o'idium  albicans,  but  it  is 
now  known  not  to  be  this  organism,  and  the  precise  form  of  mould  which  it 
represents  has  not  yet  been  determined.  We  merely  know  that  this  growth 
of  thrush  is  one  of  the  mould-fungi,  and  we  can  therefore  at  present  only 
classify  it  as  stomatitis  hyphomycetica. 

The  moulds  are  complex  in  their  structure,  and  as  commonly  described 
consist  of  a series  of  delicate  jointed  threads  (mycelium)  in  which  spores 
are  developed.  Hyphomycetic  growth  is  characterized  by  having  the  spores 
naked  on  conspicuous  threads.  The  fungus  of  thrush  may  be  found  on  any 
of  the  mucous  membranes  of  the  body.  It  has  also  been  found  in  various 
organs,  as  in  the  brain  and  the  lungs,  and  from  the  surface  of  ulcers  it  has 
on  rare  occasions  penetrated  the  blood-vessels  and  given  rise  to  visceral 
metastasis.  The  usual  place  for  it  to  appear,  however,  is  the  mucous  mem- 
brane of  the  mouth.  It  is  a local  disease,  and  may  occur  in  the  mouths  of 
healthy  children  as  well  as  in  those  who  are  diseased.  It  is  more  likely, 
however,  to  be  ingrafted  upon  a diseased  than  upon  a healthy  mucous  mem- 
brane, in  accordance  with  the  rule  which  I have  already  stated.  A catarrhal 
condition  of  the  mucous  membrane,  by  displacing  the  epithelial  cells  and 
thus  interfering  with  their  protection  of  the  mucous  membrane,  affords  the 
leadiest  means  for  the  development  of  the  fungus  of  thrush.  It  is  therefore 
more  likely  to  be  found  in  the  mouths  of  children  who  are  suffering  from 
various  diseases  or  who  are  ill  cared  for.  It  may  be  carried  to  the  mouth 
m various  ways,  either  on  dirty  nipples  or  by  the  finger. 

Pathology.— The  growth  may  take  place  on  both  squamous  and 
cylindrical  epithelium.  According  to  Forchheimer,  the  first  lodgement  of 
t e ngus  comes  between  the  epithelial  cells  of  the  mouth,  and  from  this 
the  growth  works  its  way  under  the  free  surface  of  the  mucous  membrane 
When  directly  on  the  free  surface  the  growth  is  not  so  luxuriant  and  is 
principally  in  the  mycelium  form.  In  the  case  of  a mucous  membrane 
uied  by  flat  or  squamous  epithelium,  the  growth  is  facilitated  by  the  rela- 
jon  o t ie  cells  to  one  another.  In  a membrane  lined  by  cylindrical  epi- 
.elmm  the  growth  takes  place,  but  not  so  readily,  because  there  is  but  one 

and  aftcr  it  1 f * develoPment  the  growth  goes  on  very  rapidly, 

by  mycelium  atl  ^ CellS  **  pUshed  aside  ancl  are  surrounded 

TheTotr’h  presenting  the  characteristic  appearance  of  thrush. 

times^he  entir  Sp°tS>  sometlraes  one>  sometimes  more,  and  at 

times  the  entire  surface  of  the  mucous  membrane  is  covered  with  it  The 
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fungus  develops  within  the  epithelium,  and  it  requires  considerable  rubbing 
to  remove  the  growth  from  the  mucous  membrane. 

Symptoms. — An  attack  of  thrush  usually  begins  with  local  symptoms 
of  catarrhal  stomatitis.  At  times,  however,  no  symptoms  are  present,  the 
fungus  being  the  first  abnormal  condition  which  is  noticed.  The  appear- 
ance of  the  fungus  resembles  closely  that  of  curdled  milk,  though  it  is 
often  of  a rather  grayish  color.  It  does  not  look  like  a membranous  exuda- 
tion, but  is  raised  in  small  patches  above  the  level  of  the  mucous  membrane. 
The  fungus  usually  develops  on  the  inner  borders  of  the  lips,  on  the  gums, 
on  the  tongue,  and  on  the  hard  and  the  soft  palate.  It  may  extend  to  the 
tonsils  and  pharynx,  and  even  into  the  oesophagus.  In  the  latter  locality 
at  times  it  has  been  found  to  grow  so  thickly  that  the  lumen  is  almost 
entirely  occluded.  The  local  symptoms  are  commonly  those  of  a mild 
catarrhal  stomatitis.  The  general  symptoms  depend  upon  the  extent  of  the 
local  disease  from  which  the  infant  is  suffering.  Infants  affected  with  this 
disease  soon  become  atrophic,  from  a lack  of  proper  nourishment,  as  they  are 
often  unwilling  to  take  their  food  or  cannot  swallow  it  without  difficulty. 

Diagnosis. — The  differential  diagnosis  is  seldom  difficult  to  make. 
Curdled  masses  of  milk  on  the  inner  surfaces  of  the  lips  and  on  the  gums 
may  resemble  closely  the  fungus  of  thrush,  but  the  former  is  easily  wiped 
away,  while  the  latter  is  difficult  to  dislodge.  The  disease  is  definitively 
determined  by  placing  some  of  the  growth  under  the  microscope,  where  it 
presents  characteristic  appearances  which  I shall  presently  show  you. 

Prognosis.— The  prognosis  of  thrush  varies  according  to  the  general 
condition,  the  vitality,  and  the  age  of  the  subject  on  whom  it  is  engrafted. 
The  disease  may  last  indefinitely  if  the  mouth  is  not  carefully  treated,  and 
its  prolongation  may  render  the  prognosis  more  grave.  Where  the  growth 
is  very  extensive,  as  in  the  cases  where  it  lias  invaded  the  oesophagus,  the 
prognosis  is  very  unfavorable.  In  these  cases  disturbances  of  the  gastro- 
enteric tract  are  apt  to  arise  and  to  increase  the  likelihood  of  a fatal  issue. 
As  a rule,  however,  if  the  infant’s  health  can  be  maintained,  and  if  the 
local  treatment  is  carried  out  thoroughly,  the  prognosis  is  favorable. 

Treatment. — The  treatment  should  be  directed  to  the  local  care  of  t ie 
mouth  and  to  supporting  the  strength  by  proper  nourishment  and  stimulants 
until  the  fungus  has  been  eradicated.  Care  should  be  taken  that  everything 
connected  with  the  infant,  especially  the  nipples  and  bottles  from  which  it  is 
to  be  fed,  should  be  aseptic,  so  that  it  shall  not  be  continually  reinfected  or 
infect  other  children.  The  mouth  after  each  feeding,  and  also  between  the 
feedings,  should  be  thoroughly  and  somewhat  vigorously  rubbed  v ith 
solution  (Prescription  74,  page  779)  which  I have  already  recommended 

the  treatment  of  stomatitis  catarrhalis.  , , -.t 

Where  the  disease  is  in  the  oesophagus  it  is  best  treated  by  the  mt.odue- 
tion  of  a soft  rubber  tube,  in  order  that  the  growth  may  thus  be  mecham- 

pffilv  senarated  from  the  mucous  membrane.  _ 

In  many  cases  the  disease  is  very  intractable.  No  special  c rug  appears 
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to  be  of  use  in  these  cases,  and  they  can  be  cured  only  by  the  unremitting 
and  patient  removal  of  the  growth  as  I have  just  described. 


I have  here  an  infant  (Case  391,  Plate  VIII.,  facing  page  780,  Thrush),  three  months 
old,  who  has  refused  to  take  the  bottle  for  the  past  month,  is  emaciated  and  fretful,  and  at 
times  vomits. 

A careful  physical  examination  fails  to  detect  anything  abnormal  except  in  the  infant’s 
mouth.  On  gently  depressing  the  tongue  and  lower  jaw,  it  is  seen  that  the  soft  and  the  hard 
palate,  the  tongue,  the  gums,  and  the  inner  surface  of  the  lips  are  covered  almost  entirely 
with  white  and  grayish-white  masses,  in  texture  somewhat  resembling  curdled  milk,  and 
rising  above  the  level  of  the  epithelium.  Between  these  patches  the  mucous  membrane  is 
reddened.  There  is  a moderate  flow  of  saliva.  This  morbid  growth  apparently  does  not 
extend  into  the  pharynx.  On  endeavoring  to  remove  one  of  these  patches  you  see  that 
it  cannot  he  done  readily,  as  would  be  the  case  if  it  were  curdled  milk,  but  that  it  has 
evidently  passed  between  the  epithelial  cells  down  to  the  underlying  mucous  membrane, 
where  it  is  held  so  closely  that  it  requires  considerable  rubbing  to  separate  it.  In  this  case 
the  growth  is  so  extensive  that  it  simulates  a membrane  in  some  places,  hut  its  generally 
roughened  surface,  its  elevation  above  the  level  of  the  mucous  membrane,  and  the  charac- 
teristic appearances  in  other  parts  of  the  mouth  render  its  recognition  quite  easy. 

On  placing  some  particles  of  this  growth  in  glycerin  under  the  microscope  (Pig.  98), 
you  see  a tangled  mass  of  fine,  almost  translucent,  membered  threads. 


Case  391.  Fig.  98. 


Mycelium  of  thrush  interspersed  with  spores  and  fatty  degenerated  cells.  (Low  power  Zeiss  Oc.  3 

Objective  DD,  glycerin.) 


Interspersed  among  these  are  bright,  glistening,  oval  bodies,  which  are  the  formed 
spores,  and  also  fatty  degenerated  cells  and  fine  detritus.  This  combination  of  appearance* 
represents  the  pathological  processes  which  we  find  in  thrush. 

sam^nder  this  second  microscope  (Fig.  99,  page  788)  you  will  see  some  shreds  from  tin 
same  specimen,  but  much  more  highly  magnified. 

In  this  specimen  you  can  see  the  formation  of  the  spores  in  the  mycelium. 


rcfWU^ InZ  th'S  “Tl  headi,(S  °f  stomatitis  mycetogenetica  I shall  mer, 

to  those  pseudo-membranous  couditious  which  occur  in  diphthei 
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tuberculosis,  syphilis,  and  diseases  of  a like  class.  The  former  two  are  so 
rarely  seen  iu  the  mucous  membrane  of  the  mouth  that  it  is  not  necessary  to 
describe  them.  The  lesions  which  occur  in  the  mouth  in  syphilis  I have 
already  described  when  speaking  of  that  disease  (page  494). 


Case  391.  Fig.  99. 


Thrush  showing  the  formation  of  spores  in  the  mycelium.  (Zeiss  Oc.  3,  homogen.  immer.  2.0  mm.) 


Stomatitis  Gangrjenosa  (Noma,  Cancrum  Oris).  Stomatitis  gan- 
grcenosa  is  the  rarest  and  most  fatal  form  of  stomatitis  which  occuis  in 
children.  It  is  usually  met  with  between  the  ages  of  three  and  seven  years. 
It  is  a disease  characterized  by  a gangrenous  process  which  begins  on  the 
gums  or  on  the  inner  surface  of  the  cheek  and  spreads  with  great  rapidity 
to  the  adjoining  tissues,  all  of  which  can  be  involved  and  quickly  destroyed. 

Etiology —It  is  probable  that  there  is  a specific  germ  which  causes 
this  disease.  This  organism  has,  however,  not  yet  been  determined.  It  is 
supposed  that  it  does  not  attack  a healthy  mucous  membrane,  and  that  one 
of  the  other  forms  of  stomatitis,  especially  stomatitis  catarrhalis,  and  m 
some  cases  stomatitis  ulcerosa,  precedes  it.  Furthermore,  stomatitis  gan- 
grenosa seldom  attacks  healthy  children,  but  usually  affects  those  who  have 
other  diseases  and  are  greatly  debilitated.  It  occurs  most  commonly  second- 
arily to  the  acute  exanthemata,  especially  measles.  The  disease  is  also  said 
to  result  from  the  administration  of  mercury  in  too  large  doses. 

It  begins  as  a reddened,  hard  spot  in  the  mucous  membrane  usually  o 
the  cheek.  This  soon  becomes  gangrenous  and  extends  rapidly  noug  i 
the  entire  thickness  of  the  cheek,  producing  perforation.  It  ma}  . 
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extend  laterally  in  all  directions,  attacking  the  bone  as  well  as  the  other 
tissues. 

Symptoms. — The  first  symptom  which  is  apt  to  be  noticed  is  the  gan- 
grenous odor  which  comes  from  the  mouth.  On  examination  an  ulcer  will 
be  found  which  tends  to  spread  rapidly.  The  cheek  becomes  much  swollen, 
is  hard  and  oedematous,  the  oedema  especially  affecting  the  tissues  under  the 
eye.  The  gangrenous  process  extends  very  rapidly,  at  times  destroying  large 
portions  of  the  face,  and  also  involving  the  bones,  which  become  denuded. 
The  teeth  become  loose  and  fall  out.  The  odor  from  the  gangrenous  tissue 
is  excessive.  The  flow  of  saliva  is  very  much  increased.  The  degree  of 
suffering  which  the  children  undergo  varies  very  much  : sometimes  it  seems 
as  if  they  suffered  no  pain  whatever.  The  temperature  varies,  at  times 
being  raised  and  again  being  subnormal.  The  pulse  is  weak  and  rapid. 
The  appetite  is  diminished,  and  the  children  are  likely  to  have  diarrhcea, 
probably  due  to  the  infectious  nature  of  the  products  of  the  mouth  which 
are  swallowed.  Hemorrhages  are  rather  rare,  according  to  Forchheimer,  as 
the  blood-vessels  are  usually  filled  with  thrombi.  Secondary  affections, 
such  as  catarrhal  pneumonia  from  the  inhalation  of  septic  material,  are 
not  uncommon.  The  child  may  die  from  one  of  these  secondary  affec- 
tions, or  it  may  become  more  and  more  weakened  by  the  local  condition, 
and  unless  the  morbid  process  is  arrested  it  will  die  eventually  from  ex- 
haustion. 


Diagnosis. — The  diagnosis  of  this  disease,  except  in  its  earlier  stages, 
is  not  difficult.  At  times,  however,  a local  ulcerative  process  produced  by 
a decayed  tooth  may  simulate  closely  stomatitis  gangrenosa.  In  these  cases 
the  diagnosis  is  made  more  difficult  by  the  fact  that  the  tissues  of  the  cheek 
may  become  hard  and  look  as  though  perforation  might  take  place.  Co- 
incidently  with  this  condition  the  ulceration  of  the  gum  and  often  of  the 
mucous  membrane  of  the  cheek,  with  the  foul  odor  which  emanates  from 
it,  makes  the  similarity  of  the  two  diseases  very  striking.  In  simple  ulcer- 
ation from  a tooth,  however,  active  local  treatment  with  solutions  of  myrrh 
or  of  soda  combined  with  frequent  washing  of  the  mouth  with  sterilized 
water  is  soon  followed  by  marked  improvement,  while  where  stomatitis 
gangisenosa  is  present  the  morbid  process  continues  to  extend. 

Prognosis.— The  prognosis  in  cases  of  stomatitis  gangrenosa  where 
they  are  untreated  is  almost  universally  fatal.  Cases  have  been  known 
however,  where  a line  of  demarcation  has  formed  around  the  gangrenous 
spot,  granulations  have  arisen,  and  cicatrization  has  followed,  leaving  exten- 
sive scars.  If  the  disease  is  treated  by  extirpation  of  the  diseased  structure 
in  t ie  very  beginning,  the  prognosis  becomes  more  favorable.  Where  the 
disease  has  perforated  the  cheek  and  the  gangrenous  process  has  become 
extensive,  the  child  is  seldom  relieved  even  by  surgical  treatment. 

Reatment  — Care  should  be  taken  when  a child  is  affected  with  a 
-sease  of  an  exhausting  nature  that  its  mouth  is  kept  thoroughly  cleansed 
for  we  can  never  tell  when  or  in  what  individual  the  mucous  S 
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may  become  vulnerable  to  the  organism  which  produces  stomatitis  gangrse- 
nosa.  In  stomatitis  gangnenosa  it  is  very  important  for  the  success  of  the 
treatment  that  it  should  be  begun  very  early  in  the  disease.  Where  the 
diagnosis  has  been  definitively  made,  it  is  wiser  not  to  temporize  with  appli- 
cations of  nitrate  of  silver  and  other  drugs,  but  at  once  to  place  the  case  in 
the  hands  of  a surgeon  and  have  the  entire  area  of  the  invaded  tissues 
excised.  It  is  also  well  alter  the  gangrenou«  process  has  been  removed  by 
the  knife  to  destroy  an  area  of  healthy  tissue  by  means  of  the  Paquelin 
thermo-cautery  or  by  the  galvano-cautery.  There  should  be  no  delay  in 
operating  upon  these  cases,  as  great  destruction  of  the  tissues  may  take  place 
iu  even  a few  hours. 

After  the  operation  the  tissues  should  be  inspected  frequently,  to  see 
whether  there  is  any  return  of  the  gangrenous  spots,  and,  if  found,  these 
spots  should  be  removed  immediately.  As  the  disease  is  very  apt  to  return, 
plastic  operations  to  obviate  deformity  should  not  be  undertaken  very  early 
after  the  operation. 

In  treating  these  cases  surgically  it  must  be  remembered  that  the  child 
is  in  a very  debilitated  condition,  and  that  if  it  is  suffering  from  any  especial 
disease  treatment  directed  to  that  disease  is  indicated,  also  that  stimulants 
are  required  to  prevent  the  already  weakened  child  from  dying  of  exhaus- 
tion following  the  operation. 

Here  is  a little  girl  {C&seh%$),  four  years  old,,  who  has  been  brought  to  the  hospital  to 
be  operated  on  for  stomatitis  gangrenosa. 


Case  392. 


I. 


Stomatitis  gangrenosa,  left  cheek  (before  operation). 


Female,  4 years  old. 


In  r «,» a= — 

mucous  membrane  of  the  mout  . P ’’  • broken  through  the  left 

Xk"  ctaetthel  middle  of 'the  upper  jew,  and  there 
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is  a certain  amount  of  alveolar  necrosis.  There  is  a strong  gangrenous  odor  from  the  mouth 
and  the  tissues  of  the  cheek,  and  a considerable  flow  of  saliva.  The  child  s geneial  condi- 
tion is  fair,  but  she  is  becoming  more  debilitated,  has  lost  her  appetite,  and  has  a slightly 
raised  temperature.  The  operation  should  be  performed  immediately. 


Case  392. 


II. 


Stomatitis  gangrsenosa,  left  cheek  (after  operation). 


(Subsequent  history.)  The  cheek  was  operated  on  the  day  after  the  child  entered  the 
hospital,  by  Dr.  H.  W.  Cushing.  The  wound  healed  readily,  and  this  picture  (II.),  taken 
some  months  afterwards,  shows  the  scar  on  the  cheek  close  to  the  ala  nasi  and  also  on  the 
upper  lip. 

Case  392. 


III. 


Stomatitis  gangrenosa  right  cheek  (before  operation). 


to  nrcsenftbe  ^ ^ °hUd  ag“n  retUrned  to  the  hosPital<  and  on  examination  was  found 
present  the  appearances  which  are  seen  in  this  picture  (III.),  taken  at  that  time. 
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The  right  cheek  was  much  swollen  and  indurated,  especially  under  the  right  eye.  The 
periosteum  of  the  lower  jaw  on  the  right  side  was  found  to  he  affected,  and  the  necrotic 
process  had  undermined  the  whole  cheek  as  far  as  the  orbit.  The  child  was  operated  on  by 
Dr.  Bradford  without  any  external  opening  of  the  cheek.  The  wound  healed,  and  the 
child  was  discharged  from  the  hospital,  but  returned  some  months  later  with  a spontaneous 
opening  on  the  right  cheek.  This  was  again  apparently  cured  by  operation.  Two  months 
later  the  child  was  found  to  have  in  the  lower  jaw  a process  similar  to  that  which  had  oc- 
curred in  the  upper  jaw.  Her  health  was  poor,  she  was  pale  and  weak  and  had  loss  of 
appetite.  She  was  operated  upon  again,  and  a sequestrum  was  removed  from  the  lower 
jaw.  She  then  improved,  and  this  picture  (IV.)  was  taken  some  months  later,  when  she 
was  apparently  in  fair  health. 


Case  392. 
IV. 


Stomatitis  gangrsenosa,  right  cheek  (after  operation). 


The  microscopic  examination  of  the  gangrenous  tissues  removed  at  the  operation 
presented  nothing  significant  of  any  especial  disease,  and  a culture  made  by  Dr.  Stone 
showed  only  a few  streptococci. 

You  will  remember  the  case  of  measles  (Case  257,  page  587)  complicated  by  stomatitis 
gangrsenosa  which  I showed  you  at  a previous  lecture,  and  the  result  of  which  I now 

report  to  you.  . 

As  I told  you  at  that  time,  the  disease  was  preceded  by  pertussis,  measles,  and 

broncho-pneumonia.  After  she  had  the  pneumonia  for  seventeen  days  her  right  cheek 
be-an  to  swell  and  a bad  odor  to  come  from  her  mouth,  but  nothing  especial  could  be  foun 
in  the  mucous  membrane  of  the  buccal  cavity.  Four  days  later  the  swelling  of  the  cheek 
had  much  increased,  and  there  was  oedema  of  the  lips  and  eyelid  so  that  the  right  eye  was 
tartly  closed.  The  swelling  was  semi-fluctuating.  The  temperature  varied  from  38.3 
39  4°  C (101°  to  103°  F.),  and  the  cough  had  much  lessened.  On  the  following  day  a 
bW.h  blLk  .pot  about  iS  cut.  (|  inch)  in  circumference  appeared  a. ■ 
the  mouth,  and  this  rapidly  increased  during  the  day  Two  days 

area  had  increased  considerably  in  sine  and  presented  a circular  outline  with  clearly 

m”  The’ child  “Infuse  greenish  diarrhoea.  On  the  “ 

rapidly  extended,  and  soon  involved  the  whole  of  the  right  cheek,  the  rigl  t i sid^of  the 

the  h«of  » condition,  so 
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that  radical  treatment  of  the  disease  was  deemed  inadvisable.  It  died  suddenly  on  the 
following  day. 

Case  257. 


Stomatitis  gangraenosa  secondary  to  measles  and  pneumonia.  Female,  5 years  old. 

GLOSSITIS. — Glossitis  is  so  rare  a disease  in  children  that  the  pos- 
sibility of  its  occurrence  only  need  be  mentioned.  In  this  affection  there  is 
an  acute  inflammation  of  the  tissues  of  the  tongue,  accompanied  by  fever, 
enlargement  of  the  organ,  and  considerable  pain.  There  is  usually  a hyper- 
secretion of  saliva,  and  at  times  the  obstruction  of  respiration  from  the 
occlusion  of  the  throat  by  the  greatly  enlarged  tongue  produces  somewhat 
alarming  symptoms,  though,  as  a rule,  not  serious  ones. 

This  disease  may  be  caused  by  direct  injury  to  the  tongue  from  corro- 
sive substances,  by  heat,  or  by  the  stings  of  animals,  and  sometimes  probably 
by  sepsis.  It  runs  a variable  course ; it  is  not  especially  serious,  and  tends 
to  recover  after  a few  days.  The  treatment  is  purely  symptomatic.  The 
frequent  local  application  of  ice  and  of  ice-cold  alkaline  solutions  to  the 
tongue  and  mouth  is  indicated. 

A condition  of  the  dorsum  of  the  tongue  is  sometimes  met  with  which 
for  want  of  a better  name  is  called  lingua  geographica,  “ mappy  tongue,”  or 
wandering  rash.”  One  or  more  small  patches  appear  on  the  dorsum  or 
side  of  the  tongue,  which  in  a few  days  may  spread  and  coalesce,  covering 
often  a large  portion  of  the  surface.  They  diminish  in  size  or  fade  with 
equal  rapidity,  to  recur  at  variable  periods.  The  patches  are  red  and 
smooth,  and  the  filiform  papillae  are  absent.  The  rest  of  the  tongue  appears 
normal,  except  that  the  papillae  on  the  borders  of  the  denuded  portions  are 
white  and  prominent.  The  etiology  of  the  disease  is  unknown.  It  occurs 
almost  exclusively  in  children  or  in  young  adults  who  have  been  subject  to 
it  rom  childhood.  It  is  very  benign,  and  gives  no  discomfort  to  the  child, 
ts  principal  importance  lies  in  the  fact  that  it  is  sometimes  mistaken  for  a 
symptom  of  some  more  serious  disease.  No  form  of  treatment  has  been 
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found  useful.  It  recurs  periodically  for  months  or  years,  but  does  not  tend 
to  increase  in  severity  nor  to  lead  to  other  diseases. 

MICROGLOSSIA. — In  some  individuals  an  arrest  of  development  of 
the  tongue  produces  the  condition  called  microglossia,  in  which  the  tongue 
is  to  a varying  degree  smaller  than  normal. 

MACROGLOSSIA. — The  opposite  condition,  macroglossia,  in  which 
the  tongue  is  enlarged,  is  more  common  than  microglossia.  It  is  usually 
a congenital  lesion,  and  is  especially  marked  in  cretins.  The  prominent 
feature  of  the  affection  is  a prolapse  of  the  tongue,  which  is  often  enor- 
mously enlarged  in  every  direction,  is  usually  of  a deep  violet  color,  and 
is  covered  with  a thick,  whitish  coat.  The  protruded  tongue  is  indented 
and  even  ulcerated  by  the  teeth,  which  are  often  pushed  forward  and  become 
carious.  The  saliva  flows  continuously  from  the  mouth,  the  lower  lip 
becomes  thick  and  ulcerated,  and  the  forcing  forward  of  the  lip,  larynx,  and 
velum  palati  by  the  weight  of  the  tongue  renders  suction,  mastication,  and 
deglutition  difficult.  The  nutrition  of  the  child  is  thus  much  interfered 
with,  and  this  interference  is  one  of  the  most  serious  results  of  the  disease. 
This  condition  is  not  a glossitis,  but  a deformity  which  seems  to  be  associ- 
ated with  certain  other  malformations  of  the  body.  In  these  individuals 
the  hands  and  feet  are  apt  to  be  large,  thick,  and  purplish. 

Macroglossia  appears  in  two  forms.  One  is  the  fibrinous,  in  which  the 
connective  tissue  is  pathologically  increased  between  the  muscular  fibres. 
The  other  is  a cavernous  cystoid  degeneration  of  the  interstitial  connective 
tissue,  by  which  the  resulting  spaces  come  into  connection  with  the  lymph- 
vessels,  constituting  a condition  closely  resembling  cavernous  angioma,  from 
which  it  receives  its  name  of  lymphangioma  cavernosum. 

The  disease  seldom  tends  to  recover,  and  the  treatment  is  to  give  as 
much  relief  as  possible  to  the  great  discomfort  which  arises  from  it,  by 
cleansing  the  mouth  frequently  with  alkaline  solutions.  Especial  care 
should  be  directed  to  the  nourishment  of  the  child.  In  extreme  cases 
surgical  interference  is  indicated  where  the  child’s  respiration  and  general 
nutrition  are  affected,  and  in  some  cases  great  improvement  is  accomplished 
by  the  removal  of  part  of  the  tongue. 

DIFFICULT  DENTITION. — I have  already  described  to  you  the 
process  of  the  normal  development  of  the  teeth  in  infancy  and  child- 
hood, and  have  impressed  upon  you  that  this  process  is  a physiological 
one.  The  teeth  are  developed  at  birth  to  a certain  degree,  and  merely  in- 
crease in  size  during  infancy  until  they  pierce  the  gums  and  assume  their 
places  in  the  mouth.  In  many  cases  the  process  of  dentition  gives  rise 
to  no  morbid  conditions  whatever.  The  idea  that  dentition  occasions  the 
various  diseases  with  which  it  was  formerly  supposed  to  be  associated  is  an 
erroneous  one.  From  the  fourth  or  fifth  month,  however,  until  the  com- 
pletion of  dentition  in  the  latter  part  of  infancy,  various  nervous  distm  fi- 
ances are  so  closely  associated  with  irritation  in  the  mouth  that  in  this 
sense  dentition  may  be  considered  responsible  for  many  of  the  slight  ail- 
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ments  which  arise  at  this  period  of  life.  The  mouth  at  this  time  frequently 
becomes  hot,  and  sometimes  dry,  although  there  may  be  a hypersecretion 
of  saliva.  There  is  evidently  much  discomfort  in  the  region  of  the  gums, 
as  the  infant  is  continually  rubbing  them  with  its  fingers  and  seems  to  get 
relief  from  biting  on  hard  substances.  Such  infants  may  become  much 
prostrated  and  may  lose  their  appetite,  and  thus  their  nutrition  may  be 
interfered  with,  without  any  discoverable  cause  for  these  abnormal  condi- 
tions beyond  the  general  nervous  irritation  which  aiises  tiom  the  feeling 
of  discomfort  in  the  mouth  and  head.  In  the  more  extreme  cases  the 
infant  will  be  so  restless  at  night  that  it  scarcely  ties  still  for  half  an  hour 
at  a time,  and  may  spend  night  after  night  crying  out  occasionally  as 
though  in  pain,  and  knocking  its  head  against  the  sides  of  its  crib,  so  that  in 
some  cases  the  crib  will  have  to  be  padded.  These  infants  also  have  to  be 
guarded  sometimes  from  knocking  their  heads  against  the  floor  or  wall,  as 
they  seem  to  become  almost  frantic  from  the  continued  irritation  from  which 
they  are  suffering.  These  symptoms  occur  with  such  regularity  at  a time 
when  a tooth  is  in  its  final  stage  of  development,  and  cease  so  uniformly 
when  the  tooth  has  attained  its  growth,  that  the  causal  relation  between  the 
tooth  and  these  nervous  symptoms  seems  more  than  probable.  This  rather 
indefinite  clinical  association  of  dentition  and  nervous  symptoms  is,  how- 
ever, partially  explained  by  the  analogous  symptoms  arising  from  the  ana- 
tomical relationship  which  exists  between  the  roots  of  the  teeth  and  the  ear. 
It  has  long  been  noticed  that  in  certain  individuals  during  the  completion 


DIAGRAM  10. 


A,  sympathetic  ganglion ; B,  sensori-motor  nerve ; C,  afferent  sympathetic  fibres  from  sheath  of  B ; D, 
caudate  cells ; E,  efferent  sympathetic  fibres  proceeding  to  artery  / ; F,  artery  dilated  ; f,  normal  size 
of  artery  beyond  the  sympathetic  influence ; G,  general  vaso-motor  centre  ; H,  H,  the  dotted  lines  in- 
dicating the  course  of  the  fibres  forming  the  roots  of  the  ganglion  in  the  spinal  cord  to  the  general 
. vaso-motor  centre  G.  (Woakes.) 

of  the  development  of  a tooth  symptoms  connected  with  the  ear  will  mani- 
fest themselves.  These  symptoms  are  usually  produced  by  congestion  of 
the  blood-vessels  of  the  ear,  which  is  accompanied  by  pain,  and  sometimes 
results  in  inflammation.  They  are  evidently  of  reflex  origin.  If  you  will 
study  this  diagram  (Diagram  10)  you  will  understand  the  influences  which 
an  irritation  of  some  distant  part  of  the  economy  may  exert  on  the  blood- 
vessels of  the  ear. 
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The  general  vascular  disturbance  in  the  ear,  represented  either  by  an 
uncomfortable  feeling  of  fulness  or  by  general  pain,  may  be  produced  in 
cases  ot  difficult  dentition  by  this  close  connection  between  the  sensori-motor 
nerves  and  the  sympathetic.  According  to  Woakes,  a considerable  portion 
ot  the  blood-supply  of  the  membrane  of  the  drum  is  derived  from  the 
artery  that  leaves  the  internal  carotid  in  the  carotid  canal  and  proceeds  by  a 
very  short  course  directly  to  its  destination.  Being  thus  closely  connected 
with  a large  arterial  trunk,  this  small  tympanal  branch  is  very  favorably 
situated  for  a speedy  augmentation  of  its  blood-supply.  The  nervi  vasorum 
constituting  the  carotid  • plexus  at  this  part  of  its  course  come  largely  from 
the  otic  ganglion.  On  the  other  hand,  the  inferior  dental  nerve  supplying 
the  gums  and  the  teeth  also  communicates  with  this  ganglion. 

W e thus  arrive  at  a direct  channel  of  nerve  communication  between  the 
source  of  irritation  in  the  mouth  and  the  vascular  supply  of  the  drum-head. 
The  earache  which  arises  iu  these  cases  is  produced  by  the  vessels  of  the 
membrana  tympani,  which  become  greatly  distended,  and  the  accompanying 
stretching  of  the  tense  and  sensitive  tissue  in  which  this  occurs  accounts  for 
the  pain. 

I have  represented  in  this  diagram  (Diagram  11)  the  anatomical  nervous 
connection  between  the  teeth  and  the  membrana  tympani. 

DIAGRAM  11. 


A,  tympanic  cavity ; B,  otic  ganglion ; C,  tooth ; D,  internal  carotid ; E,  tympanal  branch ; F,  au- 
riculo-temporal  nerve ; G,  auricular  branch  of  auriculo-temporal  nerve.  The  dotted  line  connecting 
B and  C represents  the  inferior  dental  nerve. 

You  will  thus  see  that  a great  many  symptoms,  usually  of  slight  import, 
but  marked  enough  to  give  much  discomfort  to  the  infant,  may  arise  during 
this  period  of  dentition,  when  the  infant’s  entire  nervous  system  seems  to  be 
in  a very  sensitive  condition. 

Gum-Lancing. — The  question  of  lancing  the  gums  during  the  period 
of  dentition  is  one  which  has  given  rise  to  much  discussion  and  to  very 
diverse  opinions.  In  former  times  it  was  erroneously  believed  that  the 
teeth  played  an  important  part  in  almost  every  disease  which  occuried  in 
early  life.  It  was  also  supposed  that  lancing  the  gum  relieved  the  symp- 
toms of  these  diseases  in  some  unexplained  way.  This  extreme  view  soon 
had  to  be  modified,  and  of  late  years  many  observers  have  come  to  the 
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conclusion  that  it  is  never  necessary  to  lance  the  gums.  In  cases  of  difficult 
dentition,  however,  as  I have  just  explained,  irritation  arises  very  com- 
monly in  the  later  stages  of  the  development  of  a tooth,  and  the  question, 
therefore,  remains  whether  this  irritation  in  various  parts  of  the  economy, 
notably  in  the  ear,  can  be  relieved  by  lancing  the  gum.  With  regard  to  the 
question  of  gum-lancing,  it  may  be  said  that  it  should  be  resorted  to  only 
under  very  exceptional  circumstances. 

During  the  dental  period  two  classes  of  irritation  are  met  with  in  con- 
nection with  the  teeth  : (1)  irritation  of  the  dental  nerves,  with  symptoms 
of  reflex  aural  disturbance ; and  (2)  irritation  of  the  gum  over  the  crown 
of  the  tooth  from  pressure,  with  symptoms  of  local  irritation.  We  here 
have  two  entirely  different  conditions.  If,  where  pain  or  symptoms  in  some 
other  part  of  the  economy  seem  to  arise  from  dental  irritation,  we  find  that 
the  gum  which  covers  the  crown  of  the  still  undeveloped  tooth  is  soft  and 
flat  as  in  other  parts  of  the  mouth  where  a tooth  is  not  about  to  come 
through,  lancing  the  gums  is  manifestly  absurd,  as  there  is  evidently  no 
reason  for  making  a wound  in  the  mouth. 

The  second  class  of  cases,  however,  though  exceedingly  rare,  must  still 
be  recognized  as  distinct  in  themselves  and  requiring  especial  treatment.  In 
this  class  it  is  very  evident  that  the  gum  for  some  reason  does  not  give  way 
to  the  growth  of  the  tooth.  Where  the  gum  covers  the  crown  of  the  tooth 
the  tissues  are  swollen,  tense,  almost  cartilaginous  in  their  feeling,  and  hot. 
As  in  like  conditions,  either  in  the  mouth  or  elsewhere,  when  this  combina- 
tion of  abnormal  conditions  is  found  over  the  crown  of  the  tooth,  it  can  be 
relieved  at  once  by  the  lancet. 

I have  here  two  diagrams  which  represent  the  condition  of  the  gums  in 
relation  to  the  teeth  in  the  two  classes  of  cases  which  I have  just  mentioned. 
In  this  first  diagiam  (Diagram  12)  you  see  that  the  mucous  membrane  over 
the  crown  of  the  tooth  is  flat  and  on  a level  with  the  rest  of  the  gum. 

DIAGRAM  12. 


A,  tooth  in  bone  socket ; B,  jaw  ; C,  gum,  soft,  not  inflamed  or  swollen  ; D,  dental  nerve. 

This  is  the  condition  of  the  gum  in  the  majority  of  cases  of  difficult 
dentition,  yet  very  severe  symptoms  of  disturbance  of  the  ear  and  cerebral 
circulation  may  apparently  arise  in  these  cases.  The  symptoms,  of  course, 
are  very  varied,  the  most  definite  ones  being  connected  with  the  ear.  In 
this  class  of  cases  the  gum  should  never  be  lanced,  even  for  the  purpose  of 
ceding,  as  the  mouth  is  not  a fit  place  for  such  a procedure.  The  treat- 
ment of  these  cases  should  be  directed  to  the  especial  part  of  the  economy 
rom  which  the  symptoms  arise.  For  instance,  if  the  ear  is  affected,  the 
indication  is  to  relieve  the  reflex  congestion.  This  can  be  done  by  the  instil- 
lation into  the  ear  of  a few  drops  of  au  atropine  solution  (Prescription  75) 
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Prescription  75. 


Gramma. 


Apothecary. 


0 


R Atropinse  sulphat 

Glycerini, 

Aq.  destil aa  3 

M. 

Sig. — Drops  for  aural  congestion. 


06 


75 


R Atropinse  sulphat gr.  i ; 

Glycerini, 

Aq.  destil aa  gi. 

M. 


In  addition  to  this,  bromide  of  potassium  should  be  given  in  repeated 
doses  to  the  extent  that  is  indicated  by  the  especial  case. 

In  this  next  diagram  (Diagram  13)  you  will  see  that  the  mucous  mem- 
brane covering  the  crown  of  the  tooth  is  markedly  raised  above  the  level 
of  the  arum. 

DIAGRAM  13. 


Fig.  100. 


A,  tooth  in  bone  socket ; B,  jaw-bone ; C,  gum,  tense,  inflamed,  swollen ; D,  dental  nerves. 

In  these  cases,  symptoms  of  local  origin  and  often  of  great  severity 
arise.  The  infant  evidently  has  extreme  pain  and  tenderness  in  its  mouth. 
It  cries  incessantly,  and  often  refuses  to  take  its  nourishment,  on  account  of 
the  acute  pain  which  it  suffers,  and  also  of  the  tenderness  which  is  produced 
by  the  least  pressure  on  the  gum,  so  that  it  may  become 
weak  and  exhausted.  There  is  usually  a considerable 
heightening  of  the  temperature,  to  38.8°  C.  and  even  39.4° 
and  40°  C.  (102°,  103°,  and  104°  F.).  Vomiting  is  not 
uncommon,  and  there  is  twitching  to  such  an  extent  that 
convulsions  seem  to  be  threatening,  and  at  times  actually 
occur.  There  are  also  great  restlessness  and  insomnia. 

In  these  cases  lancing  the  gum  produces  immediate  relief. 
The  temperature  quickly  goes  down,  the  pain  and  general 
nervous  symptoms  disappear,  and  the  infant  after  sleeping 
quietly  for  an  hour  or  so  wakes  up  very  hungry  and  takes 
its  food  with  avidity.  The  treatment  in  this  class  of  cases, 
when  the  diagnosis  is  once  made,  is  evidently  to  lance  the 
gum.  This  is  done  in  the  following  way.  The  infant  is 
placed  in  the  nurse’s  lap,  with  its  head  in  the  lap  of  the 
physician,  the  nurse  holding  its  arms  firmly.  The  physician, 
after  having  first  thoroughly  sterilized  his  hands  and  washed 
the  infant’s  mouth  and  gums  with  sterilized  water,  carefully 
makes  an  incision  over  the  swollen  gum  well  down  to  the 
crown  of  the  tooth.  I have  here  a lancet  (Fig.  100)  which 
I am  in  the  habit  of  using  for  this  purpose. 

As  only  the  end  of  this  lancet  is  sharp,  there  is  less  danger  of  wounding 
the  infant’s  lips  and  mouth  than  when  using  the  ordinary  bistoury.  Be  oie 


Gum-lancet. 


using  the  lancet  it  should  be  thoroughly  sterilized. 
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Although  much  has  been  said  about  the  danger  of  hemorrhage  in  these 
cases,  and  of  infection  of  the  wound  by  pathogenic  organisms,  yet  instances 
where  such  results  have  occurred  are  so  exceedingly  rare  that  they  should 
not  deter  us  from  treating  the  case  properly  as  we  would  treat  an  abscess 
in  the  mouth,  tonsil,  or  pharynx.  It  has  also  been  said  that  a cicatrix  may 
form  on  the  gum  over  the  crown  of  the  tooth  as  a result  of  lancing.  This 
is  an  exceedingly  rare  occurrence,  and  need  scarcely  be  taken  into  account. 
The  probability  is,  where  such  an  instance  has  occurred,  that  the  case  was  not 
one  in  which  the  gum  should  have  been  lanced,  and  the  fear  of  such  a result 
as  this  should  certainly  not  weigh  in  the  balance  against  the  possible  exhaus- 
tion and  acute  pain  which  may  continue  for  days  unless  relief  is  given  by 
cutting. 

I have  a number  of  cases  to  show  you  which  will  serve  to  illustrate 
what  I have  endeavored  to  impress  upon  you  in  speaking  of  difficult  denti- 
tion,— namely,  that  the  indications  for  lancing  the  gums  very  seldom  arise. 


This  infant  (Case  393),  ten  months  old,  has  heen  brought  to  the  clinic  with  the  follow- 
ing history : 

It  has  one  lower  incisor.  At  the  time  when  this  tooth  was  about  to  appear  above  the 
margin  of  the  gum  the  infant  was  very  restless,  and  had  considerable  fever,  and  pain  in  its 
ear.  Somewhat  later  a muco-purulent  discharge  came  from  the  ear,  but  the  general  symp- 
toms of  restlessness,  pain  at  times,  and  the  local  symptoms  of  heat  and  irritation  in  the 
mouth  continued  until  just  before  the  tooth  had  pierced  the  gum.  After  that  time,  which 
was  three  weeks  ago,  the  discharge  from  the  ear  ceased,  and  the  infant  became  perfectly 
well,  the  local  irritation  also  having  disappeared. 

During  the  last  three  or  four  days,  however,  the  same  symptoms  have  returned.  The 
infant  is  evidently  suffering  from  irritation  in  its  mouth.  Sometimes  the  gums  are  hot  and 
dry,  and  again  there  is  a hypersecretion  of  saliva.  It  continually  puts  its  finger  to  the 
gum  of  the  lower  jaw,  sometimes  almost  locating  it  near  the  place  where  the  first  tooth  has 
heen  cut.  The  ear  has  begun  to  discharge  again,  and  the  infant  shows  signs  of  general 
discomfort  by  rubbing  its  nose  and  head  continuously  and  at  times  crying  out  as  though  in 
pain. 

On  examining  the  gum  you  see  that  it  is  not  swollen,  and  that  there  is  no  especially 
tender  point.  On  examining  the  ears  an  old  perforation  of  the  membrana  tympani  is  found 
in  the  light  ear,  which  is  discharging,  while  in  the  left  ear  there  is  a simple  congestion. 

buch  cases  as  this  are  often  treated  by  lancing  the  gum,  yet  this  procedure  is  not  of 
the  slightest  use,  is,  in  fact,  contra-indicated,  as  it  will  only  increase  the  already  existing 
irritation  of  the  mouth.  The  treatment  is  the  internal  administration  of  bromide  of  potas- 
sium and  appropriate  local  treatment  for  the  ear. 


Die  other  cases  are  so  similar  and  are  so  commonly  met  with  that  I 
need  not  dwell  upon  them,  but  shall  report  one  of  the  rare  cases  in  which 
lancing  of  the  gum  is  indicated. 


An  infant  (Case  394),  eight  months  old,  and  in  good  health,  cut  its  first  tooth  when  it 
was  seven  months  old.  At  this  time  there  were  no  nervous  disturbances,  the  tooth  coming 
noug  the  gum  without  any  reflex  or  local  symptoms  whatever. 

TV  hen  the  second  tooth  was  pressing  on  the  gum  I was  called  to  relieve  the  following 
symptoms.  The  infant,  who  had  been  perfectly  well,  and  who  on  examination  showed  no 
disease  of  any  organ,  was  reported  to  have  been  feverish,  restless,  and  crying  out  with  pain 

„u“\Pr,OU8  Tnt,-f°T  lMUrS'  11  had  refU!,jd  *°  for  thirty^" 

ours,  had  vomited  a number  of  times,  and  was  found  to  have  a temperature  of  40°  C. 
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(104°  F.).  It  twitched  from  time  to  time,  nnd  apparently  was  in  danger  of  having  general 
convulsions.  On  examining  the  mouth  I found  that  one  of  the  lower  middle  incisors  was 
entirely  through  the  gum.  The  gum  next  to  this  incisor  was  greatly  swollen,  tense, 
cartilaginous  in  feeling,  hot,  and  tender,  so  that  whenever  it  was  touched  the  infant 
screamed  with  pain.  I then  lanced  the  gum.  The  expression  of  pain,  which  had  been 
most  marked  on  the  infant’s  face,  disappeared  immediately,  and  was  replaced  by  an  ex- 
pression of  perfect  tranquillity,  and  it  was  evident  that  the  severe  pain  had  been  relieved 
instantaneously.  The  infant  went  to  sleep  at  once,  and  slept  two  hours.  When  it  awoke 
its  temperature  was  normal,  it  took  the  breast  with  great  eagerness,  and  from  that  time  it 
had  no  more  trouble  in  its  mouth.  All  the  rest  of  its  teeth  were  cut  without  any  abnormal 
symptoms. 

I have  also  to  report  to  you  another  instance  which  illustrates  to  a still 
greater  extent  the  necessity  of  lancing  the  gums  in  certain  cases. 

An  infant  (Case  395)  began  to  have  irritation  from  its  teeth  when  it  was  live  months 
old.  At  this  time  it  woke  up  in  the  night  screaming,  and  continued  to  scream  with  pain 
for  several  hours,  during  which  time  its  parents  had  to  walk  continually  up  and  down  the 
room  with  it.  Various  remedies  were  administered,  but  without  the  slightest  relief,  and 
finally,  after  two  days  of  suffering,  in  which  it  refused  to  take  its  nourishment,  it  lost  in 
weight,  and  seemed  very  ill.  An  incision  was  made  over  the  hot  and  swollen  gum,  with 
immediate  relief. 

The  same  symptoms  occurred  when  the  next  tooth  appeared  beneath  the  surface  of  the 
gum,  but  were  relieved,  after  waiting  for  a few  hours,  by  lancing.  Of  the  remaining 
eighteen  teeth,  six  or  eight  gave  rise  to  similar  symptoms,  but  in  every  instance  immediate 
relief  was  afforded  by  the  lancing  of  the  gum. 
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LECTURE  XLI. 

DISEASES  OF  THE  NOSE,  NASO-PHARYNX,  AND  PHARYNX. 

NOSE. — The  nose  is  the  normal  passage  for  the  entrance  of  air  to  the 
lungs,  and  it  is  principally  here  that  the  air  is  modified  before  entering 
them.  In  normal  respiration  the  mucous  membrane  of  the  nasal  cavities, 
on  account  of  the  peculiar  shape  of  the  turbinated  bones,  presents  a large 
surface  to  the  inspired  air,  and  is  therefore  admirably  adapted  to  filter  it  of 
particles  of  dust  and  micro-organisms.  The  air  is  also  warmed  and  changed 
so  that  before  it  reaches  the  larynx  it  is  saturated  with  moisture  and  heated 
to  a temperature  of  35°  C.  (95°  F.).  This  modification  of  the  air  is  espe- 
cially important  in  the  new-born,  since  the  lung  lias  so  lately  been  brought 
into  use  and  is  in  such  a comparatively  undeveloped  condition  that  it  can- 
not withstand  unchanged  air,  to  which  it  adapts  itself  better  later  in  life. 
I have  already  described  to  you  (page  33)  the  extremely  narrow  passage 
through  which  the  air  passes  in  going  to  and  through  the  naso-pharynx  in 
young  infants,  and  how  easily  this  passage  can  become  occluded.  There 
are  not  many  diseases  which  occur  in  the  nose  in  infants  and  young  children, 
and  those  which  we  find  are  serious  chiefly  by  being  the  cause  of  occlusion. 
In  case  of  mouth-breathing  due  to  nasal  occlusion  in  an  infant,  the  air  which 
has  not  been  modified  by  passing  through  the  nose  and  naso-pharynx  may 
have  a detrimental  influence  on  the  lung  and  general  circulation,  thus  strik- 
ing a serious  blow  at  the  infant’s  vitality.  In  later  childhood,  although  the 
occlusion  which  arises  in  the  nares  may  not  be  so  serious  as  regards  the  life 
of  the  patient,  yet  you  will  see  the  results  of  such  a condition  represented 
by  retarded  development  of  the  child  and  interference  with  the  function  of 
hearing,  with  its  resulting  mental  dulness. 

The  most  common  pathological  condition  which  occurs  in  the  nose  in 
infancy  and  childhood  is  some  form  of  rhinitis.  This  may  be  acute  or 
chronic,  catarrhal  or  purulent,  hypertrophic  or  atrophic.  New  growths  are 
rare.  Of  these  the  more  common  is  myxoma  or  simple  mucous  polypus. 
Bleeding  from  the  nose,  called  epistaxis,  may  arise  from  an  ordinary  non- 
inflammatory condition,  and  is  generally  due  to  the  breaking  of  a superficial 
vessel  on  the  septum. 

Acute  Rhinitis  (Acute  Coryza). — Acute  rhinitis  is  an  inflammation 
of  the  mucous  membrane  of  the  nasal  cavities.  The  cause  of  the  disease  in 
most  cases  is  apparently  undue  exposure  to  cold,  though  it  may  be  proved 
eventually  that  this  exposure  merely  prepares  the  way  for  the  attack  of 
some  micro-organism.  This  condition  may  in  almost  all  cases  be  con- 
sidered as  part  of  a disease  which  affects  the  mucous  membrane  of  the 
naso-pharynx  and  pharynx  as  well  as  the  nares. 
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The  symptoms  are  a sense  of  fulness,  burning,  and  dryness  in  the 
nostrils,  succeeded  in  a few  hours  by  a serous  discharge,  which  later  becomes 
muco-purulent.  There  is  usually  a slight  rise  of  temperature,  and,  although 
the  general  symptoms  are  often  slight,  there  is  commonly  a very  evident 
sense  of  discomfort,  along  with  loss  of  appetite  and  general  malaise.  In 
some  cases,  by  direct  extension  of  the  inflammation  through  the  Eusta- 
chian tubes,  an  otitis  media  may  be  caused.  Especially  in  young  infants, 
the  entrance  of  air  into  the  naso-pharynx  is  blocked  by  the  swelling  of  the 
erectile  tissues  covering  the  turbinates,  and  almost  complete  occlusion  takes 
place.  The  patient  is  then  forced  to  breathe  with  the  mouth  open,  and  a 
resulting  condition  of  dryness  of  the  mucous  membrane  of  the  mouth  and 
throat  and  a choking  sensation  arising  from  it  follow.  The  natural  ten- 
dency of  an  infant  or  young  child  is  to  keep  the  mouth  shut,  so  that  often 
when  the  nose  is  occluded  it  breathes  with  great  difficulty  when  asleep,  and 
its  face  becomes  congested  and  even  cyanotic.  On  forcing  the  mouth  open 
the  symptoms  of  congestion  and  cyanosis  disappear,  and  the  child  begins 
to  snore,  and  breathes  with  comparative  comfort  so  long  as  its  mouth 
remains  open,  until  the  dryness  of  the  throat  wakes  it  up. 

The  prognosis  in  these  cases  of  acute  rhinitis  is  usually  good.  The 
disease  runs  its  course  in  a variable  period  of  from  three  days  to  a week, 
and,  unless  the  child  is  subjected  to  fresh  exposure,  it  recovers  entirely. 
The  prognosis,  however,  as  I have  already  stated,  varies  in  accordance  with 
the  age  of  the  individual  attacked.  The  danger  that  a young  debilitated 
infant  may  die  from  exhaustion  where  the  nares  are  occluded  is  consider- 
able. You  will  remember  the  case  which  I described  to  you  in  a former 
lecture  (page  34),  where  a puny,  ill-cared- for  infant  died  ot  a simple  acute 
rhinitis.  Instances  of  this  kind  should  warn  us  that  active  treatment 

indicated. 

The  treatment  should  be  directed  primarily  to  relieving  the  nasal 
occlusion.  This  is  best  accomplished  by  atomizing  the  nose.  In  most 
cases  the  oil  atomizer  containing  oleum  petrolatum  album  is  sufficient  to 
afford  relief.  In  addition  to  the  local  treatment,  the  administration  ot 
stimulants  where  there  is  exhaustion  is  indicated.  You  should  also  be  sure 
that  the  infant  is  taking  a sufficient  amount  of  nourishment.  This  is 
especially  difficult  to  determine  if  it  is  nursing,  as  under  these  circumstances 
it  will  often  hold  the  nipple  in  its  mouth  and  apparently  suck,  while  its 
breathing  is  so  much  disturbed  by  the  nasal  obstruction  that  it  does  not 
draw  much  milk  from  the  breast.  The  various  drugs  which  have  been 
recommended  for  acute  rhinitis  have  not  in  my  hands  proved  to  be  o 
much  use.  I have  occasionally  found  that  a few  drops  of  the  tincture  o 
euphrasia  repeated  three  or  four  times  at  intervals  of  an  hour  will  seem- 
ingly lessen  the  nasal  secretion. 


A.  an  instance  of  this  class  of  cases  I shall  report  to  you  the  case  of  an ^nfaat  <0** 
3961  who  had  an  attack  of  acute  rhinitis  when  she  was  four  months  . S 

was  wen  nourished  and  fairly  strong,  yet  the  occlusion  of  the  nares,  winch  took  place 
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rapidly,  produced  serious  symptoms.  She  was  somewhat  cyanotic,  refused  to  take  her 
food,  which  had  to  he  forced  down  her  throat,  and  was  sleepless,  while  her  strength  failed 
rapidly.  She  was  cared  for  by  a trained  nurse  night  and  day,  the  oil  spray  was  used  at 
frequent  intervals,  and  stimulants  were  given,  with  the  inhalation  of  oxygen  once  every 
three  or  four  hours.  Under  this  treatment  she  improved  slowly  and  recovered  entirely. 

In  older  children  the  serious  symptoms  which  I have  described  do  not 
occur,  as  a rule,  and  the  disease  is  not  much  more  significant  than  the  coryza 
of  the  adult. 

Purulent  Rhinitis. — A rather  rare  form  of  rhinitis  is  at  times  met 
with  in  which  there  have  been  a number  of  acute  attacks  and  the  process 
has  become  somewhat  chronic.  In  these  cases  the  discharge  is  essentially 
purulent,  and  the  name  purulent  rhinitis  has  therefore  been  adopted. 

This  form  of  rhinitis  is  not  accompanied  by  any  especial  enlargement  of 
the  turbinated  bodies,  and  narrowing  of  the  nasal  passages  is  not  a promi- 
nent symptom.  The  symptoms  are  chiefly  a purulent  discharge  from  the 
nostrils,  and  redness  and  excoriation  produced  by  the  acrid  character  of  the 
discharge. 

The  prognosis  of  purulent  rhinitis  is  good,  except  in  extremely  debili- 
tated children. 

The  treatment  is  the  same  as  in  the  catarrhal  form,  especial  attention 
being  paid  to  cleansing  the  nose  with  alkaline  solutions  and  thus  alleviating 
the  irritation  produced  by  the  discharge. 

I have  a case  here  in  the  ward  which  illustrates  the  purulent  form  of 
rhinitis. 


This  boy  (Case  397)  is  two  and  one-half  years  old.  So  far  as  we  can  ascertain,  there  has 
been  no  especial  disease  in  his  parents  which  would  be  significant  in  connection  with  the 
present  condition  of  his  nose.  He  is  said  to  have  been  sick  for  four  weeks.  The  attack 
began  with  lever  and  general  discomfort  in  connection  with  the  nose.  Somewhat  later  a 
discharge  began  to  come  from  the  anterior  nares  and  also  from  the  right  ear.  Up  to  the 
time  of  this  attack  he  had  always  been  healthy  and  well  developed,  and  is  said  to  have 
been  bright  and  to  have  talked  as  well  as  is  usual  for  children  of  this  age.  During  the  last 
Dvo  weeks  he  has  grown  worse.  There  has  been  an  increased  discharge  from  the  nares 
He  h*  become  rather  dull  and  apathetic,  has  lost  his  appetite,  and  has  stopped  speaking, 
child  lies  m bed,  or  at  times  gets  restless  and  sits  up;  his  face  has  a dull  expression; 
w 11  not  speak,  and  he  shows  considerable  hebetude.  There  is  very  little  discharge 
from  the  ear,  hut  . protoe  purulent  discharge  from  both  nares.  The  discharge  1 75! 

y irn  .ting,  as  the  upper  lip  has  become  excoriated  and  swollen.  He  has  now  had 
h disease  for  live  weeks.  I have  detected  nothing  abnormal  in  any  of  the  organs  except 

n erTthcW  ^ Ooolidge,  one^eek  aftef  the  chi 

tered  the  hospital,  showed  that  there  were  no  adenoid  growths  or  foreign  bodies  in  the 

no  e or  naso-pharynx.  The  pharynx  was  somewhat  congested,  but  showed  nTe  pec  1 

r„mSt:8"dr(v;„kt.5^sir  r;:  rr-  /he 

(Subsequent  history.)  The  child  under  wishing  out  tl 

nose  with  warm  alkaline  solutions,  and  with  especial  attention  to  a noSshina  dt,6 

fronTthe  hospital  cured”3  ThThrt^  “"i**  <*  was  discharged 

good  appetite,  and  a normal  temperatum ; The'  hoTek  ivere  re^Jd^aT  | f “ “ 
pharynx,  and  pharynx  were  in  a normal  condition.  ’ ’ ’ naSO" 
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In  connection  with  these  cases  of  purulent  rhinitis  I wish  to  call  your 
attention  to  the  fact  that  a purulent  discharge  from  the  nose  may  be  the 
result  of  an  unsuspected  foreign  body  in  the  nasal  passages.  This  is 
especially  likely  to  be  the  case  if  the  discharge  is  from  one  side  only.  It 
frequently  occurs  in  children,  as  they  are  very  apt  to  push  various  bodies 
up  their  noses.  If  the  foreign  body  happens  to  be  a piece  of  thin  paper  or 
other  soft  material,  it  may  not  cause  much  nasal  obstruction,  and  its  pres- 
ence may  easily  be  overlooked  even  when  a probe  is  carefully  used  in 
making  the  examination. 

Hypertrophic  Rhinitis. — This  form  of  rhinitis  is  rare  in  infancy 
and  childhood,  and  I shall  therefore  merely  refer  to  it.  Rhinitis  is  spoken 
of  as  hypertrophic  when  in  addition  to  a chronic  inflammation  of  the 
mucous  and  submucous  tissues  of  the  nose  there  is  an  actual  hypertrophy 
of  the  mucous  membrane,  which  results  in  occlusion  of  the  nares  and  con- 
sequent interference  with  respiration  and  the  removal  of  the  normal  dis- 
charges from  the  nose.  One  of  the  most  common  causes  of  hypertrophic 
rhinitis  is  the  occlusion  of  the  posterior  nares  by  adenoid  growths,  which 
interfere  with  the  normal  nasal  secretions  by  retaining  them  in  the  nasal 
cavity  and  allowing  them  to  decompose.  A recurrent  acute  rhinitis  may 
also  be  an  etiological  factor  in  hypertrophic  rhinitis. 

The  most  marked  symptom  in  hypertrophic  rhinitis  is  the  nasal  obstruc- 
tion, which  usually  alternates  from  one  side  of  the  nose  to  the  other.  As 
would  naturally  be  expected  from  the  lesions,  the  symptoms  are  those  of 
great  restlessness,  especially  at  night,  and  various  reflex  phenomena  con- 
nected with  the  throat  and  the  larynx.  Thus,  there  may  be  continued  coug  i, 
and  where  the  Eustachian  tubes  are  occluded,  deafness  and  a resulting 
hebetude.  At  times  interference  with  speech  results.  There  is  not  muc  i 
nasal  secretion  in  these  cases,  which  aids  us  in  the  differential  diagnosis 
from  the  other  forms  of  rhinitis  of  which  I have  just  spoken. 

The  treatment  of  these  cases  when  they  are  dependent  upon  growths  m 
the  naso-pharynx  is  the  surgical  removal  of  such  growths.  Mild  astringent 
sprays  should  be  used,  and  the  oleum  petrolatum  spray  which  I have  jus 
recommended  in  catarrhal  rhinitis.  As  a rule,  these  cases  should  be  placed 

in  the  hands  of  a specialist.  

Atrophic  Rhinitis  (0Zama).-By  atrophic  rhmitis  is  meant  a condi- 
tion of  the  nose  characterised  by  atrophy  of  the  mucous  membrane  and  of 
the  bony  prominences  within  the  nose,  accompanied  by  what  has  been  teim 
a dry  catarrh,  as  a result  of  which  the  secretion  of  the  nose  forms  crusts, 
whtah  undeih  decomposition  and  become  fetid.  It  is  also  called  ozmna 
The  disease  is  one  which  attacks  older  children  rather  t ^ 

etiology  is  obscure.  According  to  Bosworth,  it  arises  from  the  j " 

52  rr  35= 

ass  ass. . - 
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epithelial  lining  of  the  muciparous  and  follicular  glands.  The  glandular 
function  is  thus  impaired,  and  the  muco-purulent  discharge  becomes  thick 
and  firmly  adherent  in  the  form  of  crusts  to  the  sinuosities  of  the  nose. 
This  film  of  desiccated  muco-pus  in  drying  contracts  the  underlying  turbi- 
nated tissues  in  such  a way  as  to  interfere  with  the  circulation  of  the  blood, 
a condition  which  limits  glandular  action  still  more  and  conduces  to  general 


atrophy. 

The  symptoms  of  atrophic  rhinitis  are  the  formation  of  crusts  and  the 
presence  of  fetor. 

Although  the  tissues  which  have  actually  been  destroyed  by  the  atrophic 
process  cannot  be  restored  by  treatment,  the  patient  can  be  entirely  relieved 
of  the  crust  formation  and  fetor  by  persistent  and  patient  local  washing  and 
applications.  The  details  of  treatment  differ  according  to  the  extent  and 
character  of  the  disease.  Crusts  may  be  removed  by  spraying  or  douching, 
great  care  being  taken  to  prevent  the  washing  fluid  from  entering  the 
Eustachian  tubes.  If  this  is  not  sufficient  to  remove  the  crusts,  the  nasal 
cavities  must  be  illuminated  with  a head-mirror,  and  the  crusts  carefully 
brushed  off  with  a cotton-stick.  The  formation  of  dry,  hard  crusts  is  often 
prevented  by  frequent  spraying  with  an  oil.  Local  applications  of  different 
substances  are  of  use  in  many  cases,  but  these  should,  as  a rule,  be  carried 
out  under  the  direction  of  a specialist  in  the  treatment  of  diseases  of  the  nose 


Mucous  Polypus.  This  is  a pedunculated  connective-tissue  growth 
originating  from  the  mucous  membrane  of  the  middle  turbinate  bone.  It 
is  rare  in  children.  It  does  not  grow  011  a healthy  mucous  membrane,  and 

is  always  preceded  by  some  morbid  condition  of  the  nose.  It  is  often 
multiple. 

The  symptoms  begin  with  a nasal  discharge  followed  by  nasal  occlusion. 

Ihe  diagnosis  is  easily  made  by  a mirror  and  a probe.  The  treatment  is 
the  removal  of  the  growth. 

Epistaxis  (Hemorrhage  from  the  Nose)._D„ring  the  period  of  early 
O';  emon  lage  fiom  the  nose  is  not  uncommon.  I have  occasionally 

me  with  epistaxis  in  young  infants,  but  in  my  experience  it  is  rare  in  the 
ear  y mont  is  o life.  In  older  children  recurrent  epistaxis,  especially  if 
unilateral  points  to  the  presence  of  an  erosion  or  a varicose  condition  of  the 
veins  m the  cartilaginous  septum  near  the  external  opening  of  the  nose. 

is  not”  n 1,K]lvldual  happens  to  be  affected  by  haemophilia,  epistaxis 

especia  y cangerous,  and  usually  its  occurrence  ceases  as  the  child 
grows  older. 


use  of6  appl haafon  of  pressure  on  the  side  of  the  base  of  the  nose  and  the 

is  due  to  die  t “t?*  to  Stop  tIle  hemorrhage.  If  the  epistaxis 

temporarily6 biTPT  ““r  **  8p°ke“  °f>  !t  can  be  **%  controlled 

ror  a 
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apparently  insignificant,  yet  it  plays  a very  important  part  in  a number  of 
the  diseases  to  which  children  are  liable.  The  condition  which  makes 


this  portion  of  the  respiratory  tract  especially  important  is  the  presence  of 
the  pharyngeal  tonsil  which  lines  its  cavity. 


A y O "V 

Hypertrophy  of  the  Pharyngeal  Tonsil  (Adenoid  Growths).- 
The  glandular  or  lymph  tissue  which  lines  the  vault  and  posterior  wall  of 
the  naso-pharvnx  is  very  similar  to  tiiat  which  composes  the  faucial  tonsils, 
and  is  called  the  pharyngeal,  third,  or  Luschka’s  tonsil,  Luschka  having 
first  described  it.  Under  certain  circumstances  this  tissue  becomes  hyper- 
trophied, and  gives  rise  to  the  condition  which  is  usually  designated  as 
adenoid  growths. 

Etiology. — Hypertrophy  of  the  pharyngeal  tonsil,  although  it  may 
occur  in  infancy,  is  uncommon  before  the  second  or  third  year.  The  disease 
is  essentially  one  of  childhood,  as  it  very  seldom  develops  after  puberty. 
Acute  inflammatory  conditions  or  some  obstruction  in  the  nose  are  probably 
the  inciting  causes  of  adenoid  growths. 

Pathology. — The  pathological  condition  which  is  found  in  the  lymph 
tissues  of  the  naso-pharynx  is  an  hypertrophy  which  is  very  similar  to  the 
hypertrophic  condition  of  the  faucial  tonsils,  except  that  the  latter  contain 
a greater  amount  of  connective  fibrous  tissue.  The  hypertrophy  may  be  of 
greater  or  less  extent,  sometimes  not  being  sufficient  to  cause  any  especial 
occlusion  and  at  other  times  completely  occluding  the  posterior  nares. 

Symptoms. — The  first  and  most  prominent  symptom  which  is  usually 
noticed  in  children  who  have  this  disease  is  that  they  breathe  with  theii 
mouths  open  at  night  and  snore.  As  the  nares  become  more  occluded  the 
child  begins  to  breathe  through  its  mouth  also  when  it  is  awake.  The 
interference  with  the  proper  passage  of  the  air  to  the  larynx  and  lung 
results  in  a chronic  form  of  pharyngitis  and  laryngitis,  while  the  blocking 
of  the  nasal  end  of  the  Eustachian  tubes  may  result  in  a chronic  catarrhal 
condition  of  the  middle  ear.  Any  or  all  of  these,  symptoms  may  arise  in 
an  individual  case  according  to  the  amount  or  position  of  the  obstructions. 
The  child’s  expression  changes,  and  is  almost  characteristic  when  the  disease 
is  fully  developed.  It  holds  its  mouth  open,  the  lower  jaw  appears  to 
drop,  the  lips  are  apt  to  be  thick  and  expressionless,  and  when  mental 
dulness  is  added  to  the  other  symptoms  it  has  a stupid  look.  It  this 
condition  continues  after  the  seventh  or  eighth  year,  , the  bridge  of  the 
nose  is  apt  to  be  prominent  and  its  sides  to  look  pinched;  the  palate 
may  be  markedly  arched,  and  the  upper  jaw  narrowed  laterally  so  as  to 
crowd  the  teeth.  The  faucial  tonsils  may  or  may  not  be  enlarged,  but  aie 
usually  so.  This  enlargement  of  the  faucial  tonsils  is,  as  a rule,  secondary 
to  the  affection  of  the  pharyngeal  tonsil,  and  not  its  cause. 

Diagnosis.— The  diagnosis  of  hypertrophy  of  the  pharyngeal  tonsi  * 
not  difficult  in  a marked  case  or  if  it  is  possible  to  examrne  the  child  . 
naso-pharynx.  In  young  infants  the  posterior  nasal  space  is  so  minut 
that  it  is  almost  impossible  to  reach  it.  The  diagnosis  can  often  be  made 
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simply  by  the  appearance  of  the  child,  as  there  is  no  other  disease  which 
especially  simulates  this  condition.  A definite  diagnosis,  however,  can  be 
made  only  after  the  hypertrophied  tonsil  has  actually  been  seen  or  felt. 

I would  impress  upon  you  the  great  importance  of  learning  to  detect  by 
means  of  the  finger  the  presence  of  an  enlarged  pharyngeal  tonsil.  This 
acquirement  is  necessary,  not  only  for  the  purpose  of  diagnosticating  the 
presence  of  this  disease,  but  also  in  order  to  determine  con  ectly  the  cause 
of  many  other  abnormal  conditions.  The  examination  with  the  mirror  in 
the  throat  is  usually  so  difficult  in  young  children  that  the  direct  detection 
by  means  of  the  finger  is  often  the  most  applicable  means  to  employ  in 
these  cases.  The  child  should  have  a blanket  pinned  around  it  tightly,  so 
as  to  keep  it  from  moving  its  arms.  It  should  be  held  firmly  sitting  in  the 
nurse’s  lap.  You  can  then  hold  the  child’s  head  with  one  arm,  pressing 
the  cheek  between  the  back  teeth  with  the  forefinger,  then  pass  the  forefinger 
of  the  other  hand  gently,  firmly,  and  quickly  over  the  base  of  the  tongue 
and  behind  the  soft  palate  until  it  reaches  the  posterior  wall  of  the  pharynx. 
Then,  quickly  turning  the  finger  upward,  you  can  easily  feel  whether  the 
cavity  of  the  naso-pharynx  is  clear  or  whether  it  is  more  or  less  filled  by  a 
soft,  spongy  mass,  the  hypertrophied  pharyngeal  tonsil.  There  is  usually 
a little  blood  on  the  finger  when  it  is  withdrawn,  as  the  growth  is  friable 
and  bleeds  easily.  This  examination  is  not,  as  a rule,  very  painful  to  the 
child,  but  produces  a certain  amount  of  discomfort  from  a choking  sensa- 
tion. When  the  finger  is  once  in  the  mouth,  it  is  not  wise  to  take  it  out 
again  until  you  have  completed  your  examination,  as  the  child  can  rarely  be 
induced  to  allow  you  to  make  a second  examination.  In  passing  the  finger 
over  the  base  of  the  tongue  you  must  be  careful  to  get  the  finger  behind  the 
soft  palate,  and  not  to  push  it  upward  and  backward,  for  in  this  case  the 
soft  tissues  of  the  palate  may  feel  like  an  adenoid  growth.  The  child  can 
be  prevented  from  biting  the  finger  by  simply  keeping  the  cheek  pressed 
between  the  teeth  as  I have  just  described. 

Lack  of  development  of  the  chest  with  flattening  of  the  front  of  the 
thorax  may  be  caused,  not,  as  was  formerly  supposed,  by  the  enlargement 
of  the  faucial  tonsils,  but  by  the  occlusion  caused  by  the  hypertrophy  of 
the  pharyngeal  tonsil.  This  hypertrophy  with  its  resulting  nasal  occlu- 
sion may  also  be  the  cause  of  pharyngitis,  laryngitis,  and  perhaps  of  bron- 
chial catarrh  or  asthma,  which  can  be  cured  only  by  the  removal  of  the 
primary  cause,  the  pharyngeal  tonsil. 

In  order  to  impress  upon  you  the  chief  points  in  the  diagnosis  of  these 
cases  I show  you  this  little  girl. 


She  (Case  398)  is  ten  years  old,  and  presents  a typical  picture  of  this  disease. 

You  see  that  her  mouth  is  held  open  and  that  she  evidently  has  complete  occlusion  of 
e posterior  nares,  the  anterior  nares  on  examination  being  found  entirely  free.  You  will 
notice  the  pinched  look  of  the  face  on  either  side  of  the  nose  and  the  prominence  of  the 
in  ge  o the  nose.  The  child  is  dull,  the  dulness  having  increased  as  the  other  symptoms 
the  adenoid  growth  have  developed,  and  her  face  now  has  a stupid  expression.  When 
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you  have  once  seen  and  studied  a case  of  this  kind,  you  will  have  no  difficulty  in  making 
a diagnosis  by  simple  inspection.  On  examining  the  child’s  mouth  you  see  that  the  palate 
is  veiy  mucn  arched,  that  the  tonsils  arc  enlarged,  that  the  soft  palate  is  slightly  pushed 
forward,  and  that  the  pharynx  is  narrower  than  normal. 

(Subsequent  history.)  After  removal  of  the  adenoid  growths  and  faucial  tonsils  by  Dr. 
Coolidge  she  found  no  difficulty  in  keeping  the  mouth  closed,  not  only  while  awake,  but  also 
at  night,  and  slept  much  more  quietly  than  before.  Her  general  health  improved,  and  the 
development  of  her  face  during  the  remainder  of  its  growth  will  undoubtedly  be  normal. 


Case  398. 


Hypertrophy  of  pharyngeal  tonsil  (adenoid  growths).  Female,  10  years  old. 


Prognosis. — The  prognosis  of  cases  of  hypertrophy  of  the  pharyngeal 
tonsil  varies  greatly,  for  there  are  all  forms  and  degrees  of  the  affection.  In 
some  cases  the  swelling  of  the  lymph-tissues  occurs  only  at  intervals  when 
the  child  has  been  subjected  to  exposure  in  inclement  weather ; it  will  then 
show  itself  simply  by  occlusion  of  the  nares,  with  the  resulting  discomfort, 
lasting  for  some  weeks,  but  disappearing  eventually  as  the  weather  becomes 
milder  or  if  the  child  is  taken  to  a different  climate.  In  most  cases,  how- 
ever, where  the  affection  is  at  all  pronounced  it  becomes  chronic,  and  the 
symptoms  usually  increase  in  severity  up  to  about  the  time  of  puberty. 
You  must  remember  that  the  naso-pharynx  has  an  important  function 
besides  being  a passage-way  for  the  air.  It  lubricates  the  pharynx,  and  by 
the  action  of  its  muscles  opens  the  Eustachian  tubes  during  the  acts  of 
swallowing  and  yawning,  thus  ventilating  the  ear.  Tou  will  see,  theiefoie, 
that  the  prognosis  must  vary  according  to  the  degree  in  which  any  of  the*e 
functions  are  interfered  with.  Where  the  children  become  deaf  they  may 
gradually  lose  the  power  of  speech.  Again,  from  being  deaf  they  may  iall 
into  a condition  of  hebetude  which  sometimes  closely  simulates  idiocy, 
though  it  is  not  true  idiocy,  for  the  mental  condition  quickly  changes  when 
the  cause  of  the  disturbance  has  been  removed.  Where  the  disease  is  diag- 
nosticated in  its  early  stages,  or  later,  unless  irreparable  injury  has  been 
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done  to  the  ear  or  the  general  development,  the  prognosis  is  very  favorable, 
provided  the  proper  treatment  is  carried  out. 

Treatment. The  best  treatment  of  these  cases  is  to  remove  the 

adenoid  growth  at  once.  The  operation  in  the  hands  of  a skilful  surgeon 
is  not  dangerous,  and  should  be  unhesitatingly  advised.  There  are  a num- 
ber of  methods  which  have  been  employed  in  operating  on  these  cases.  The 
child  should  be  thoroughly  etherized.  Some  operators  prefer  to  have  the 
child  held  sitting  in  the  lap  of  an  attendant,  others  to  have  it  lying  down 
with  its  head  bent  backward.  The  soft  palate  is  drawn  forward  by  means 
of  a palate -hook  held  in  the  left  hand.  A pair  of  post-nasal  forceps  held 
in  the  right  hand  is  introduced,  closed,  into  the  naso-pharyngeal  cavity. 
The  blades  are  then  opened,  and  pieces  of  the  mass  are  grasped  one  after 
the  other  and  pulled  off  gently  : under  no  circumstances  is  force  to  be 
exerted.  With  proper  care  and  assistance  there  is  no  danger  to  the  child, 
and  often  in  ten  or  twenty  minutes  a morbid  condition  which  has  existed 
for  years  may  be  practically  cured.  There  are,  of  course,  many  details  in 
this  operation  which  must  be  thoroughly  understood  in  order  that  it  should 
be  successful.  These  details,  however,  need  scarcely  be  mentioned  here,  as 
the  operation  should  be  performed  only  by  one  whose  work  has  especially 
adapted  him  for  it. 

These  growths  when  not  extensive  are  sometimes  removed  even  without 
ether  with  the  curette  or  the  finger-nail. 

I have  here  a little  boy  who  illustrates  the  benefit  of  operative  treatment 
for  the  removal  of  the  pharyngeal  tonsil  when  hypertrophied. 

He  (Case  399)  is  four  years  old.  You  see  that  he  has  a very  bright  expression,  and  he 
speaks  well ; he  shows  nothing  abnormal  in  connection  with  the  shape  of  his  nose  or  face. 
He  hears  well,  he  sleeps  with  his  mouth  shut,  and  has  a free  passage  of  air  through  a perfectly 
normal  nose  and  naso-pharynx.  When  he  was  three  and  a half  years  old  it  was  noticed 
that  he  snored  at  night,  breathed  with  his  mouth  open,  and  was  subject  to  continual  attacks 
of  rhinitis  and  naso-pharyngeal  occlusion.  Following  these  attacks  his  hearing  became 
affected,  and,  while  in  his  second  year  he  had  been  bright  and  always  ready  to  play  with  his 
parents,  he  became  dull,  and  did  not  care  to  play  with  others,  but  would  sit  for  hours  play- 
ing by  himself  with  his  toys. 

A digital  examination  showed  a mass  of  considerable  size  blocking  the  posterior  nares. 
On  the  removal  of  this  mass,  which  proved  to  he  an  hypertrophied  pharyngeal  tonsil,  rapid 
improvement  took  place  in  his  general  condition,  the  dulness  and  hebetude  disappeared, 
and  within  the  last  month  he  has  returned  to  the  normal  condition  which  he  represented  in 
his  second  year. 


There  are  other  growths  which  occur  iu  the  naso-pharynx,  such  as 
sarcomata.  They  are,  however,  too  rare  to  need  especial  description. 

PHARYNX. — Diseases  of  the  pharynx  in  children  are  especial lv  those 
affecting  the  tonsils,  the  uvula,  the  soft  palate,  and  the  posterior  wall  of  the 
pharynx. 

Tonsillitis. — By  tonsillitis  is  meant  an  inflammation  of  the  tissues  of 
the  tonsil.  This  inflammation  may  be  acute  or  chronic. 

Acute  Tonsillitis.— Acute  tonsillitis  may  be  simply  an  inflammatory 
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condition  represented  by  enlargement  and  reddening,  simple  tonsillitis , or  the 
inflammation  may  be  especially  located  in  the  crypts  of*  the  tonsil,  in  which 
case  it  is  commonly  designated  follicular  tonsillitis. 

The  other  affections  of  the  tonsils,  such  as  occur  in  the  course  of  the 
exanthemata  and  in  diphtheria,  constituting  the  pseudo-membranous  form 
of  the  disease,  can  best  be  described  in  connection  with  the  especial  diseases 
in  which  they  arise,  and  I shall  therefore  speak  only  of  the  two  forms  to 
which  I have  just  alluded. 

Acute  Simple  Tonsillitis. — It  is  probable  that  the  cause  of  the  acute 
simple  form  of  tonsillitis  is  a microbe.  The  child  is  usually  attacked 
suddenly,  with  a heightened  temperature,  38.8°  to  39.4°  C.  (102°  to  103° 
F.),  fever,  restlessness,  and  sometimes  vomiting  and  loss  of  appetite.  Young 
children  do  not  complain  of  the  throat  so  much  where  the  tonsils  are  affected 
as  do  older  children  and  adults.  In  fact,  in  many  cases,  unless  the  throat  is 
actually  inspected,  it  would  seem  as  though  it  were  not  a local  affection  of 
the  throat,  but  some  general  disease  affecting  other  parts  of  the  system. 
You  should  be  especially  on  your  guard,  therefore,  not  to  have  your  atten- 
tion diverted  from  the  throat,  but  under  all  circumstances  where  these  symp- 
toms arise  in  young  children,  even  though  they  apparently  swallow  without 
discomfort,  to  examine  the  throat  before  deciding  whether  or  not  some  other 
disease  is  developing. 

On  inspection  of  the  throat  the  tonsils  are  seen  to  be  enlarged  in  different 
degrees  and  to  be  of  a uniform  bright  red  color. 

The  mucous  membrane  of  the  pharynx  is,  as  a rule,  much  reddened  ; the 
soft  palate  may  also  be  reddened,  but  not  necessarily.  The  symptoms  con- 
tinue for  a day  or  two  and  then  diminish,  and  the  child  usually  recovers  in 
about  a week. 

The  local  application  of  a cleansing  spray,  and  the  administration  of  ice 
if  desired  to  relieve  the  discomfort,  constitute  all  that  is  necessary  for  the 
treatment  of  these  cases.  It  is  best  not  to  disturb  the  mucous  membrane 
with  applications  on  swabs  or  brushes. 

Acute  Follicular  Tonsillitis. — In  the  acute  inflammation  of  the  tonsd 
which  is  usually  called  follicular  tonsillitis,  in  addition  to  the  geneial 
inflammation  of  the  tonsils  the  crypts  are  especially  affected.  The  cause 
of  this  form  of  tonsillitis  is  undoubtedly  infection  by  some  pathogenic 
germ.  It  is  probable  that  more  than  one  form  of  germ  is  capable  of 
causing  it.  Many  of  the  pathogenic  germs  which  infest  the  mouth  or  the 
throat  may  be  found  in  the  crypts  in  this  disease,  but  the  especial  geim  by 
which  we  can  characterize  the  disease  has  not  yet  been  detei  mined. 

Symptoms. — As  a rule,  the  disease  is  characterized  by  an  acute  onset, 
with  a heightened  temperature,  39.4°  to  40°  C.  (103  to  104  F.),  loss  ot 
appetite,  and  general  malaise.  I have  often  noticed,  however,  that  the  symp- 
toms of  a marked  follicular  tonsillitis  are  not  so  acute  and  do  not  so  defi- 
nitely point  to  the  throat  in  young  children  as  they  commonly  do  m oh  or 
children  and  in  adults.  On  examining  the  throat  the  tonsils  are  seen  to  be 
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enlarged,  reddened,  and  in  the  early  hours  of  the  disease  to  show  a little 
swelling  ’ of  the  orifices  of  the  crypts,  as  though  a secretion  within  them 
was  about  to  burst  the  overlying  mucous  membrane  and  appear  on  the  free 
surface.  Later  this  actually  occurs,  and  the  tonsils  are  seen  to  be  studded 
with  white  or  grayish-white  spots.  These  do  not  appear  on  the  soft  palate 
or  uvula,  though  they  may  appear  on  the  base  of  the  tongue  and  the  poste- 
rior pharyngeal  walls.  The  mucous  membrane  of  the  pillars  of  the  palate, 
of  the  uvula,  and  of  the  soft  palate  are  usually  reddened,  and  there  is  very 
apt  to  be  decided  reddening  and  even  swelling  of  the  mucous  membrane  and 
follicles  of  the  pharynx.  As  the  disease  progresses  these  spots  may  coalesce 
and,  adhering  to  the  surface  of  the  tonsil,  form  a pseudo-membrane  which  is 
often  impossible  to  distinguish  from  diphtheria  without  a bacteriological 
examination.  As  there  is  a direct  connection  between  the  tonsils  and  the 
cervical  glands,  the  latter  are  liable  to  be  involved,  though  any  great  swell- 
ing of  the  cervical  glands  in  connection  with  acute  tonsillitis  is  uncommon. 

The  disease  is  self-limited,  and  runs  its  course  in  two  or  three  days  or  a 
week,  at  the  end  of  which  time  the  general  symptoms  subside,  the  appetite 
returns,  the  temperature  becomes  normal,  and  the  child,  although  it  is  left 
somewhat  weakened  by  the  disease,  seems  as  well  as  ever.  The  tonsils 
themselves,  however,  do  not  for  some  time  regain  their  original  size,  and 
the  exudation  often  remains  in  the  crypts  and  may  cause  a chronic  irritation 
with  a tendency  to  recurrence. 

Diagnosis. — The  differential  diagnosis  of  follicular  tonsillitis  is  to  be 
made  from  the  various  forms  of  stomatitis,  which  I have  already  sufficiently 
described,  and  from  diphtheria,  of  which  I shall  presently  speak.  It  is  now 
very  generally  known  that  it  is  impossible  absolutely  to  exclude  diphtheria 
by  the  morbid  appearances  seen  on  the  tonsils.  In  the  great  majority  of 
instances,  however,  where  the  attack  is  acute,  where  the  cervical  glands  are 
not  especially  involved,  where  the  white  spots  on  the  tonsils  are  clearly 
located  in  the  orifices  of  the  crypts,  and  where  there  is  no  appearance  of  a 
membrane  on  the  uvula  or  the  soft  palate,  we  can  make  the  clinical  diagnosis 
of  follicular  tonsillitis  with  considerable  certainty,  but  never  surely  without 
a bacteriological  examination. 

Prognosis.— The  prognosis  of  follicular  tonsillitis  is  in  almost  every 
case  favorable,  and  is  rendered  unfavorable  only  by  the  complication  of 
tonsillar  abscess.  But  you  must  remember  that  in  an  inflamed  tonsil  patho- 
genic organisms,  such  as  those  of  diphtheria,  are  more  apt  to  develop. 

Treatment. — The  treatment  of  acute  follicular  tonsillitis,  according  to 
my  experience,  should  be  entirely  symptomatic.  It  is  a self-limited  disease, 
and  in  a vast  majority  of  cases  is  not  benefited  by  the  administration  of  any 
drug  internally  or  by  local  applications.  In  order  to  avoid  the  invasion  of 
the  various  pathogenic  germs  during  the  progress  of  the  tonsillitis  I am  in 
the  habit  of  having  the  throat  kept  thoroughly  clean  with  mild  solutions  of 
chlorate  of  potassium  or  borate  of  sodium.  Holding  pieces  of  cracked  ice 
in  the  mouth  often  affords  considerable  relief.  In  young  children,  as  a rule, 
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I make  do  local  application  beyond  allowing  them  to  swallow  cold  solutions 
ot  chlorate  ol  potassium  in  the  strength  which  I have  already  advised 
(page  783).  Small  doses  of  quinine  according  to  the  age  of  the  child  are 
indicated  where  there  is  much  exhaustion  or  malaise  following  the  attack. 

I happen  to  have  here  in  the  wards  a case  of  acute  follicular  tonsillitis. 

This  little  girl  (Case  400,  Plate  VIII.,  facing  page  781,  Follicular  Tonsillitis),  four 
years  old,  has  an  attack  of  follicular  tonsillitis  and  illustrates  what  I have  just  told  you. 

She  was  taken  sick  two  days  ago  with  a heightened  temperature  of  about  39  4°  0 
(103°  F.),  loss  of  appetite,  and  general  malaise.  She  did  not  com!, lain  of  her  throat,  and 
swallowed  without  difficulty.  Nothing  abnormal  was  found  in  any  of  the  other  organs, 
but  on  inspecting  the  throat  the  tonsils  were  seen  to  be  enlarged  and  much  reddened^  and 
one  or  two  of  the  orifices  of  the  crypts  were  somewhat  raised  above  the  general  surface  of 
the  tonsil.  On  the  following  day  a number  of  white  spots  of  different  sizes  appeared  on 
both  tonsils.  To-day  you  see  that  the  redness  is  mostly  confined  to  the  tonsils,  and  affects 
the  uvula  and  palate  very  little.  On  the  inner  surface  of  both  tonsils  the  exudation  has 
coalesced,  so  that  it  has  an  appearance  very  much  like  that  of  a pseudo-membrane.  It  is 
not  uncommon  in  follicular  tonsillitis  for  this  coalescence  of  the  exudation  to  take  place  on 
the  surface  of  the  tonsil  which  points  towards  the  median  line  of  the  throat.  The  other 
appearances  of  the  tonsils  are  characteristic  of  follicular  tonsillitis.  On  the  upper  left-hand 
corner  of  the  left  tonsil,  close  to  the  arch  of  the  palate,  you  will  see  an  enlarged  cryptic 
orifice  which  has  not  quite  broken  down,  and  which  appears  as  a light  red  prominence  on 
the  general  surface  of  the  tonsils.  The  orifices  have  a like  appearance  in  various  parts  of 
both  tonsils.  On  the  anterior  surface  of  the  left  tonsil  are  two  white  spots,  caused  by  the 
exudation  from  the  crypts.  In  the  upper  part  of  the  right  tonsil  are  three  smaller  yellow- 
ish-white spots,  and  lower  down  on  the  tonsil  a grayish-white  rather  large  spot,  all  of  them 
due  to  the  same  cause.  There  are  no  other  lesions  in  the  throat,  and  the  cervical  glands  are 
not  involved. 

Cultures  made  from  this  exudation  did  not  show  the  presence  of  the  Klebs-Loeffler 
bacillus. 

In  a case  of  this  kind,  with  appearances  such  as  you  see  in  this  throat,  you  can  say 
that  the  disease  is  probably  follicular  tonsillitis  and  not  diphtheria,  especially  when  the 
absence  of  the  Klebs-Loeffler  bacillus  has  been  proved. 

The  child  now  has  a normal  temperature,  and  is  improving  rapidly.  In  a few  days  it 
will  he  entirely  well.  The  lesions,  as  you  see,  are  still  present  in  the  throat,  but  the  disease 
has  run  its  course  and  has  ceased  to  produce  any  general  symptoms. 

The  treatment  has  been  simply  to  feed  the  child  from  time  to  time  with  small  doses  of 
iced  milk.  No  local  applications  and  no  drugs  have  been  used. 

Chronic  Tonsillitis. — After  an  acute  tonsillitis  has  recurred  a number 
of  times,  or  where  a chronic  form  of  inflammation  has  affected  the  tonsil 
from  the  beginning,  an  enlargement  of  the  tonsils  takes  place,  which  consists 
of  an  hypertrophy  of  their  tissues.  This  is  what  is  known  as  hypertrophy 
of  the  tonsils. 

Although  this  hypertrophy  of  the  faucial  tonsils  may  exist  without  a 
corresponding  affection  of  the  pharyngeal  tonsil,  yet  it  is  very  apt  to  be 
secondary  to  this  latter  condition. 

Pathology. — The  terms  chronic  tonsillitis  and  hypertrophied  or  en- 
larged tonsils  are  commonly  used  to  express  the  same  condition,  especially 
in  children,  in  whom  chronic  inflammation  of  the  tonsils  unaccompanied  by 
enlargement  seldom  occurs.  This  enlargement  is  always  due,  at  least  in 
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part,  to  true  hypertrophy,  generally  accompanied  by  more  or  less  inflamma- 
tory deposit.  * If  the  parenchymatous  or  glandular  tissues  are  especially 
affected  we  find  a soft,  more  or  less  red  and  vascular  tonsil,  with  large 
crypts,  often  containing  much  secretion.  In  the  interstitial  form  the  tonsil 
is  hard  and  tough,  the  crypts  less  prominent  or  even  very  small,  and  the 
vascularity  much  diminished.  These  types  are  the  two  extremes ; in  most 
cases  the  enlargement  is  essentially  one  of  hypertrophy.  The  tonsils  may 
be  only  moderately  enlarged,  or  their  size  may  be  so  increased  that  they 
meet,  touching  each  other  in  the  median  line.  The  growth  is  usually 
towards  the  median  line.  In  examining  a child  for  enlargement  of  the 
tonsils  care  must  be  taken  that  the  pharynx  is  not  contracted  by  gagging  at 
the  time  the  examination  is  made.  The  act  of  gagging,  which  is  easily 
brought  about  in  children  by  a careless  use  of  the  tongue-depressor,  brings 
the  tonsils  towards  the  median  line,  thus  giving  tonsils  of  normal  size  the 
appearance  of  being  large  and  obstructive. 

Symptoms. — The  symptoms  of  hypertrophy  of  the  faucial  tonsils  vary 
according  to  the  degree  of  enlargement.  Normally  the  tonsils  can  scarcely 
be  seen  on  inspection  of  the  throat.  When  only  moderately  enlarged  they 
may  produce  no  symptoms  whatever  beyond  a feeling  at  times  of  slight 
irritation  in  the  throat.  When  in  this  condition,  however,  they  are  more 
apt  to  be  irritated  by  various  external  influences  and  to  be  the  source  of 
recurrent  acute  affections  of  the  throat.  When  considerably  enlarged  they 
may  still  not  produce  any  marked  symptoms,  provided  that  the  passage  of 
air  through  the  naso-pharynx  is  unobstructed.  They  may,  however,  even 
when  the  pharyngeal  tonsil  is  not  enlarged,  cause  obstruction  in  the  naso- 
pharynx by  pressure  as  they  enlarge  upward  and  backward.  When  this 
happens,  the  same  interference  with  the  breathing  and  development  of  the 
child  takes  place  as  when  the  obstruction  is  primarily  in  the  naso-pharynx. 
These  symptoms  are  the  same  as  I have  already  described  in  speaking  of 
hypertrophy  of  the  pharyngeal  tonsil,  and  therefore  need  not  be  detailed  here. 

Occasionally  difficulty  in  swallowing  and  thickness  of  speech  may  arise 
where  only  the  faucial  tonsils  are  enlarged. 


Prognosis. — The  prognosis  in  cases  of  hypertrophy  of  the  faucial 
tonsils  depends  upon  these  varied  anatomical  conditions  which  I have  just 
explained  to  you.  So  long  as  the  tonsils  do  not  encroach  on  the  naso- 
pharynx the  prognosis,  so  far  as  injury  to  the  child  is  concerned,  is  good. 
\ ou  must  always  remember,  however,  that  the  enlargement  of  the  tonsils  is 
a fertile  source  of  irritation  which  may  prepare  the  way  for  serious  disease 
produced  by  the  various  micro-organisms.  The  prognosis  as  to  their  disap- 
pearing is  not  especially  good,  as  they  seldom  recover  their  normal  size 
without  active  treatment  when  once  hypertrophied,  though  they  generally 
diminish  slowly  in  size  after  puberty. 

Treatment. — Local  applications  for  the  reduction  of  hypertrophied 
tonsils  are  useless.  Some  success  has  been  obtained  by  Gampert  by  what  is 
Ca  led  dlsclsslon  of  the  tonsils.  Leland  has  strongly  advocated  this  treat- 
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devised  by  him.  J 

The  most  thorough  and  certain  way  of  curing  the  disease  is,  however, 
by  excision.  This  should  be  done  with  the  tonsillotome,  and  it  is  best  to 
etherize  the  child  for  the  operation.  It  is  considered  wiser  to  amputate  the 
tonsil  than  to  enucleate  it.  After  the  operation  the  child  should  be  made 
to  gargle  with  a solution  of  borate  of  sodium  for  two  or  three  days,  and 
should  be  given  only  milk  for  its  food. 

As  a l esult  of  attacks  of  acute  inflammation  the  hypertrophied  tonsils 
may  have  become  adherent  to  the  anterior  or  the  posterior  pillars  of  the 
fauces  to  such  an  extent  that  the  guillotine  either  cannot  be  used,  or  not 
without  danger  of  wounding  these  pillars.  In  such  cases  it  may  be  neces- 
sary  to  revert  to  dissection  or  to  the  galvano-cautery  to  remove  the  tonsillar 


I have  an  interesting  case  of  hypertrophy  of  the  faucial  tonsils  and  of 
the  pharyngeal  tonsil  to  show  you  to-day. 

The  child  (Case  401),  a boy,  seven  years  old,  has  for  the  past  two  years  been  under  my 
observation.  He  was  a healthy  infant  and  well  developed  until  his  fifth  year,  when  he  did 
not  continue  to  grow  normally  and  lost  much  in  weight.  He  became  rather  dull,  and 
although  he  did  not  have  any  especially  severe  symptoms,  yet  he  frequently  had  mild  attacks 
of  rhinitis,  pharyngitis,  and  tonsillitis.  After  a number  of  recurrent  attacks  of  tonsillitis 
the  tonsils  remained  enlarged,  and  for  the  past  two  years  he  has  presented  in  his  throat  the 
condition  of  hypertrophied  tonsils.  Various  applications  have  been  made  to  the  tonsils 
without  any  favorable  result.  The  specialist  who  first  saw  the  child  told  the  parents  that 
the  tonsils  would  probably  decrease  in  size  as  the  child  grew  older,  and  that  operative  treat- 
ment would  not  he  advisable.  The  child  is  now  beginning  to  breathe  with  his  mouth  open 
at  night,  and  to  he  very  restless  when  asleep,  and  has  become  very  nervous.  The  chest,  as 
you  see,  is  decidedly  flattened,  and  the  sides  of  the  nose  are  beginning  to  look  a little 
pinched.  The  child  is  evidently  suffering  from  obstruction  to  the  entrance  of  air  to  the 
lungs,  and  I have  therefore  decided  that  operative  treatment  is  indicated. 


Part  of  the  hypertrophied  pharyngeal  tonsil  in  the  upper  part  of  the  figure.  Excised  surfaces  of  the 
faucial  tonsils  in  the  lower  part  of  the  figure.  Male,  7 years  old. 

Hr.  Farlow  will  now  examine  the  case  before  you  and  operate  on  it.  On  passing  the 
finger  up  into  the  naso-pharynx  it  is  found  that  the  pharyngeal  tonsil  is  markedly  enlarged, 
and  as  the  result  of  the  obstruction  the  breathing  of  the  child  is  interfered  with,  and  also  its 
development. 


tissue. 


Fig,  101. 
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The  child  is  now  etherized,  and  Dr.  Farlow  has  first,  as  you  see,  excised  both  tonsils 
with  the  tonsillotome  and  has  then  removed  the  pharyngeal  tonsil  with  the  forceps. 

Here  you  will  see  the  crypts  and  the  intervening  connective  tissue  of  the  excised 
faucial  tonsils,  and  also  the  soft  spongy  tissue  of  the  pharyngeal  tonsil.  (Fig.  101,  p.  814.) 

(Subsequent  history.)  Within  six  months  after  the  removal  of  the  pharyngeal  and 
faucial  tonsils  the  hoy  presented  an  entirely  different  appearance  from  what  he  did  before 
the  operation.  His  chest  had  developed,  he  had  a better  color  and  a good  appetite,  he  had 
ceased  to  be  nervous,  slept  with  his  mouth  closed,  and  showed  no  tendency  to  the  recur- 
rence of  the  rhinitis  from  which  he  formerly  suffered  continually. 

Peritonsillar  Abscess. — In  some  cases  an  inflammatory  process 
resulting  in  suppuration  occurs  in  the  cellular  tissue  around,  above,  or 
behind  the  tonsil,  constituting  an  abscess  which  is  called  peritonsillar.  It 
is  rather  rare  in  early  childhood.  The  disease  is  usually  preceded  by  a 
certain  degree  of  simple  tonsillitis,  and  when  it  develops  the  temperature 
rises,  perhaps  to  40°  or  40.5°  C.  (104°  or  105°  F.),  and  the  child  evidently 
suffers  much  pain. 

On  inspecting  the  throat  in  these  cases  a unilateral  swelling  is  seen  in 
the  neighborhood  of  the  tonsil,  as  a rule,  pushing  the  soft  palate  forward, 
and  the  tonsil  towards  the  median  line. 

The  prognosis  is  in  almost  every  case  favorable,  except  those  which 
have  been  neglected  or  improperly  treated.  There  is  sometimes  extensive 
burrowing  of  the  pus,  and  hemorrhage,  or  even  oedema  of  the  larynx,  may 
occur. 

The  treatment  is  to  locate  the  abscess  by  careful  palpation  and  to  open 
it  under  strict  antiseptic  precautions  with  a guarded  bistoury. 

Pharyngitis. — An  inflammatory  condition  of  the  posterior  wall  of  the 
pharynx  is  rather  rare  in  infancy,  but  is  not  uncommon  in  children.  It  is 
usually  coincident  with  an  inflammatory  condition  of  the  naso-pharynx  or 
of  the  tonsils,  but  in  a certain  number  of  cases  it  is  so  much  more  pronounced 
in  the  posterior  wall  than  elsewhere  that  it  can  be  described  as  a separate 
disease.  The  diseases  of  the  posterior  wall  of  the  pharynx  are  either  (I)  a 
simple  catarrhal  condition  of  the  mucous  membrane  or  (2)  an  inflammatory 
process  in  which  the  follicles  are  especially  affected.  In  addition  to  these 
conditions,  pus  may  form  behind  the  mucous  membrane,  producing  a retro- 
pharyngeal abscess.  The  inflammatory  lesions  of  the  pharynx  may  be 
acute  or  chronic. 

The  conditions  which  give  rise  to  pharyngitis  are  the  same  various 
morbid  processes  that  involve  the  parts  in  the  neighborhood  of  the 
pharynx,  such  as  the  naso-pharynx  and  the  tonsils.  These  causes  I have 
already  mentioned.  There  also  seems  to  be  a connection  between  certain 
irritations  arising  in  the  gastro-cnteric  tract  and  the  pharynx.  Where  this 
occurs  it  is  usually  the  chronic  form  of  pharyngitis  which  is  met  with,  and 
the  causal  connection  between  these  two  distant  parts  of  the  economy  is 
probably  of  a reflex  nature. 

Acute  Simple  Pharyngitis.— The  pathological  condition  which  is 
ound  in  the  simple  acute  form  of  pharyngitis  is  an  acute  inflammation 
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characterized  by  a slightly  heightened  temperature,  a hyperaemic  condition 
of  the  blood-vessels  of  the  posterior  wall  of  the  pharynx,  and  a certain 
amount  of  swelling  and  of  serous  exudation. 

The  symptoms  are  discomfort  in  swallowing,  and  at  first  a feeling  of 
dryness  in  the  throat,  followed  later  by  an  exudation  of  viscid  mucus.  The 
child  does  not  seem  especially  sick  with  this  disease,  and  the  length  of  the 
attack  varies  according  to  the  influences  which  are  causing  it. 

Acute  Follicular  Pharyngitis. — The  acute  follicular  form  of  pharyn- 
gitis does  not  differ  materially  in  its  symptoms  from  the  simple  form,  and  in 
fact  both  forms  are  so  frequently  combined  that  a clinical  distinction  need 
scarcely  be  made  between  them.  On  examining  the  pharynx  in  this  form 
of  pharyngitis,  in  addition  to  the  appearances  which  are  seen  in  the  simple 
form,  the  follicles  will  be  found  enlarged  and  raised  above  the  surface  of 
the  mucous  membrane. 

Treatment. — The  treatment  of  both  forms  of  pharyngitis  is  essentially 
local,  and  is,  as  a rule,  by  applications  to  the  inflamed  mucous  membrane  in 
the  form  of  a spray,  either  directly,  or  indirectly  through  the  nose.  The 
spray  is  essentially  for  the  purpose  of  cleansing  and  thus  soothing  the 
inflamed  mucous  membrane,  and  should  consist  of  mild  alkaline  solutions 
such  as  this  one  (Prescription  76)  : 


Prescription  76. 

Metric.  Apothecary. 

Gramma. 


R Sodii  chloridi  . . . 

0 

3 

R Sodii  cbloridi  . . 

gr-  v ; 

Sodii  bicarb., 

Sodii  bicarb., 

Sodii  boratis  . . . 

9 

Sodii  boratis  . . . . 

Aquae  rosse  .... 

30 

0 

Aquae  rosae  . . . . 

....  Ii; 

Aquae 

90 

0 

Aquae 



M. 

M. 

Sig. — Spray  for 

pharyngitis. 

The  chronic  form  of  pharyngitis  is  usually  accompanied  by  an  irritating 
cough,  which  is  most  pronounced  at  night  and  in  the  morning.  You  should 
not  think  that  these  children  who  are  coughing  continuously  and  often 
losing  in  weight  and  looking  weak  and  anaemic  are  necessarily  affected 
with  bronchitis.  This  series  of  symptoms  is  frequently  looked  upon  as 
diagnostic  of  bronchitis,  when  it  really  arises  from  pharyngitis,  and  can  be 
cured  by  treating  the  latter  disease. 

The  treatment  of  chronic  pharyngitis  is  to  remove  any  hypertrophic 
condition  of  the  tonsils,  tongue,  or  nose,  to  regulate  carefully  the  child’s 
general  nutrition,  and  to  avoid  undue  exposure  to  inclement  weather  or  to 
air  vitiated  in  any  way,  as  by  arsenic  or  dust.  Local  applications  of  a 
one  per  cent,  solution  of  nitrate  of  silver,  followed  immediately  by  thorough 
cleansing  with  sterilized  water,  are  sometimes  indicated  in  the  more  mtract- 

CclSGS. 

Elongation  of  the  Uvula.— Accompanying  pharyngitis,  usually  in  its 
chronic  form,  an  elongation  of  the  uvula  is  at  times  met  with  in  children. 
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This  condition  may  arise  from  a relaxed  condition  of  the  muscles  of  the 
soft  palate  and  of  the  uvula,  or  may  consist  simply  of  a redundancy  of  the 
mucous  membrane  at  the  tip  of  the  uvula.  The  general  irritated  condition 
of  the  uvula  and  the  tickling  sensation  produced  by  its  elongated  tip  touch- 
ino-  the  base  of  the  tongue  cause  a harassing  cough,  which  by  its  persistence 
weakens  the  child,  gives  rise  to  loss  of  appetite,  and  interferes  with  its 
nutrition. 

Local  applications  of  astringents,  such  as  alum,  are  at  times  sufficient 
to  restore  the  uvula  to  its  normal  condition,  but  the  disease  can  be  cured 
quickly  by  excising  the  end  of  the  uvula  with  blunt-pointed  scissors. 
The  amputation  of  the  entire  uvula  is  to  be  avoided,  as  it  has  been  known  to 
weaken  the  muscular  action  of  the  soft  palate. 

A papillomatous  growth  is  sometimes  found  attached  to  the  tip  of  the 
uvula  or  to  its  side,  which  causes  the  same  symptoms  as  elongation  of  the 
uvula.  The  treatment  is  excision,  after  which  it  does  not  recur. 

Retropharyngeal  Abscess. — Retropharyngeal  abscess  is  a disease 
which  occurs  usually  during  the  first  year  of  life  and  is  very  rare  after  this 
time.  The  disease  may  be  secondary  to  injuries  of  the  pharynx,  to  abscess 
in  the  neck,  and  to  disease  of  the  cervical  vertebrae,  or  it  may  be  metastatic 
from  septic  processes  such  as  occur  in  diphtheria.  In  a certain  number  of 
cases  it  is  idiopathic  so  far  as  we  know. 

Pathology. — The  pathology  of  the  disease  consists  in  the  formation 
of  an  abscess  in  the  tissues  of  the  posterior  wall  of  the  pharynx,  and  is 
more  apt  to  be  on  one  side  of  the  pharynx  than  in  the  median  line. 


Symptoms.  The  symptoms,  whether  the  disease  is  primary  or  second- 
ary, are  very  much  the  same.  The  first  symptom  is  generally  difficulty  in 
swallowing,  which  may  go  on  to  entire  inability  to  swallow.  The  infant  is 
next  noticed  to  breathe  in  a peculiar  way.  It  holds  its  head  back  and  its 
mouth  open.  The  breathing  may  be  described  as  snorting,  and  at  times  as 
almost  stertorous,  differing  markedly  from  the  whistling  sound  which  is 
heard  in  obstruction  of  the  larynx.  On  examining  the  throat  the  soft 
palate  is  seen  to  be  pushed  forward  and  to  be  somewhat  amemic.  The 
posterior  wall  of  the  pharynx  is  bulging,  usually  unilaterally,  is  reddened, 
swollen,  tense,  and  as  the  disease  progresses  is  found  to  be  fluctuating.  In 
some  cases  the  abscess  burrows  into  the  tissues  of  the  neck  and  appears 
as  a pear-shaped  tumor  behind  the  ear.  I have  met  with  two  cases  of  this 
variety  where  the  pus  could  be  reached  easily  by  an  external  incision. 

Diagnosis.— The  diagnosis  must  be  made  chiefly  from  peritonsillar 
abscess.  This  is,  as  a rule,  not  difficult  unless  the  latter  condition  W 


a ^ 10  ruo  utj&ucb  oi  rne  pnarynx  a 

use  o fluctuation  will  be  obtained.  The  position  of  the  child  in  cases 
ie  rop  laryngeal  abscess  is  also  significant,  and  is  not  that  which  is 
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assumed  in  peritonsillar  abscess.  It  holds  its  head  back,  in  order  to  allow 
a free  passage  for  the  air  through  the  occluded  pharynx  into  the  larynx. 

The  diagnosis  must  also  be  made  from  oedema  of  the  glottis,  but  this 
is  not,  as  a rule,  difficult,  for  inspection  shows  that  in  the  latter  disease 
bulging,  redness,  swelling,  and  fluctuation  of  the  posterior  wall  of  the 
pharynx  are  not  present.  The  characteristic  position  of  the  head,  also,  is 
not  seen  in  oedema  of  the  larynx. 

Prognosis. — The  prognosis  in  the  cases  where  the  abscess  is  secondary 
varies  according  to  the  nature  of  the  disease  which  causes  it.  Thus,  it  is 
an  exceedingly  dangerous  complication  in  diphtheria,  and  is  one  of  serious 
import  in  cervical  spondylitis.  In  those  cases  of  undetermined  origin  which 
are  spoken  of  as  idiopathic  the  prognosis  is  very  good  if  the  proper  treat- 
ment is  carried  out  at  once.  We  must,  however,  consider  the  possibility 
of  the  abscess  bursting  suddenly,  the  child  suffocating  by  inspiration  of 
pus  into  the  larynx.  This  has  been  known  to  occur  where  the  disease  has 
been  left  untreated. 

Treatment. — In  the  idiopathic  cases  the  abscess  should  be  opened  at 
once.  The  method  which  I have  found  satisfactory  in  the  cases  which  have 
come  under  my  observation  is  to  have  an  assistant  hold  the  infant  sitting 
upright  in  the  lap,  with  a blanket  tightly  pinned  around  it  so  as  to  prevent 
it  from  moving  its  arms.  Another  assistant  should  hold  the  head.  The 
mouth  should  then  be  opened,  a guarded  bistoury  should  be  introduced 
into  the  pharynx  and  the  abscess  punctured.  As  soon  as  the  opening  has 
been  made  the  bistoury  should  be  removed  quickly,  and  the  infant’s  head 
should  be  immediately  thrown  forward  and  downward,  so  that  the  pus  will 
be  discharged  from  its  mouth  and  not  inspired  into  the  larynx  or  swallowed. 
It  is  usually  necessary  after  the  operation  to  introduce  the  finger  into  the 
pharynx  and  to  press  the  walls  of  the  abscess,  so  as  to  empty  any  pus  which 
may  continue  to  collect  there  and  also  to  keep  the  opening  free.  With  this 
treatment,  unless  some  complication  should  arise,  the  disease  is  usually 
cured  in  about  a week. 

Some  operators  prefer  having  the  child  placed  in  what  is  known  as 
Rose’s  position,  on  its  back  with  the  head  hanging  over  the  end  of  the  table. 


Here  is  an  infant  (Case  402),  seven  months  old,  who  has  just  been  brought  to  the 

h°  ^without  examining  the  throat,  you  can  almost  diagnosticate  a ease  of  retropharyngeal 
abscess  by  the  character  of  the  breathing,  which  is  snorting  and  labored.  You  will  notice 
the  very  characteristic  appearance  produced  by  the  obstruction  in  the  pharynx,  lou  see 
that  the  head  is  held  hack  and  the  mouth  open  ; that  the  infant’s  eyes  are  somewhat  rolled 
upward,  hut  that  it  is  perfectly  conscious.  Its  face  is  slightly  cyanotic  On  depressing  the 
lower  jaw  and  tongue  you  see  that  the  soft  palate  is  pressed  forward,  that  its  blood-vessels 
arl  almo^empty,  and'\hat  it  is  very  pale.  On  throwing  a strong  light  from  t o - 
on the  posterior  wall  of  the  pharynx  you  see  on  the  left  of  the  median  line  a awoUen,  con- 
gested, bulging  condition  of  the  mucous  membrane.  On  touching  the  most  pro 
point  of  the  swelling  with  the  finger  you  get  a sense  of  fluctuation. 

1 The  infant  is  said  to  have  been  sick  Mr  two  weeks  with  a cold  in  its  head.  Three  dajs 
ago  it  began  to  breathe  in  this  manner  and  to  hold  its  head  back  rigidly  and  somewhat  to 
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the  left.  It  also  began  to  hold  its  mouth  open.  It  was  able  to  nurse  only  a few  seconds  at 
a time,  when  it  would  let  go  of  the  nipple  and  refuse  to  take  it  again.  It  has  been  growing 
very  weak  from  lack  of  nourishment  and  from  the  exhaustion  arising  from  the  difficulty 
with  its  breathing. 

Cask  402. 


(Subsequent  history.)  An  opening  in  the  abscess  was  made  by  Dr.  Burrell,  and  a large 
amount  of  pus  was  evacuated.  An  hour  later  the  child  began  to  choke,  and  it  seemed  as 
though  tracheotomy  would  have  to  be  performed,  but  pressure  with  the  finger  on  the  walls 
of  the  abscess  from  time  to  time,  surrounding  the  infant  with  an  atmosphere  containing 
steam,  and  free  stimulation,  proved  eventually  to  be  all  that  was  necessary  for  its  recovery. 

I shall  now  report  to  you  a case  (Case  403)  of  retropharyngeal  abscess  which  came 
under  my  observation  some  years  ago. 

An  infant  thirteen  months  old,  and  always  strong  and  healthy,  had  an  attack  of  acute 
rhinitis  for  several  days.  The  rhinitis  apparently  caused  considerable  swelling  and  occlu- 
sion of  the  nares,  and  the  infant  after  four  or  five  days  began  to  hold  its  mouth  open  when 
bieathing  and  to  have  difficulty  in  swallowing.  This  difficulty  in  deglutition  increased,  and 
it  was  then  noticed  that  her  head  was  held  back.  On  examining  the  throat  a tense  fluctu- 
ating swelling  was  detected  in  the  posterior  wall  of  the  pharynx  very  nearly  in  the  median 
line.  This  swelling  was  incised  by  Dr.  Hooper.  A considerable  amount  of  pus  was  evacu- 
ated, and  the  infant  immediately  began  to  breathe  more  easily  and  was  able  to  swallow  with- 
out difficulty.  During  the  next  twenty-four  hours  the  abscess  filled  with  pus  a number  of 
times,  and  the  pus  had  to  be  emptied  by  pressure  with  the  finger.  The  infant  made  a per- 
fect recovery,  and  has  had  no  return  of  the  disease. 


Cases  such  as  this  lead  me  to  say  a few  words  upon  another  method  of 
diainage  that  I did  not  speak  of  when  telling  you  about  opening  these 
abscesses  that  are  found  in  the  mouth.  In  the  ordinary  case,  when  the  pus 
has  come  from  the  breaking  down  of  glandular  material  in  the  posterior 
wall  of  the  pharynx  and  already  contains  pyogenic  bacteria,  the  dangers 
rom  reinfection  from  a wound  in  the  mouth  are  not  serious.  But  when 
the  pus  has  come  from  a tuberculous  focus  in  the  cervical  vertebra  and 
contains  no  other  organisms  than  the  bacilli  of  tuberculosis,  and  is  more- 
ls01 in  direct  communication  with  an  active  pathological  process  in  the 
one  the  risks  of  a secondary  septic  infection  are  considerable.  It  is 
lerefore,  the  practice  of  many  surgeons,  despite  the  difficulties  of  the 
operation  to  attempt  to  reach  the  abscess  by  a careful  dissection  from  the 

aseptic  Tf  1 ’ “ -S  fa7?er  ‘°  k“P  *he  wound  in  that  situation 

aseptic.  If  there  is  any  slgu  of  the  abscess  pointing  externally,  the  outside 
operation  should  always  be  preferred. 
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I happen  to  have  here  another  case  of  retropharyngeal  abscess  to  show 
you,  in  which  the  condition  is  secondary  to  cervical  spondylitis. 


Case  404. 


Retropharyngeal  abscess  secondary  to  cervical  spondylitis. 


This  child  (Case  404)  was  being  treated  for  cervical  spondylitis  by  Dr.  Bradford,  when 
in  addition  to  the  drawing  back  of  its  head,  which  you  see,  it  began  to  have  increased 
difficulty  in  swallowing  and  to  breathe  with  its  mouth  open. 

On  examining  the  pharynx  a bulging,  tense,  fluctuating  abscess  of  moderate  size  was 
detected. 
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LECTURE  X L 1 1. 

DIPHTHERIA. 

Diphtheria  is  an  acute,  highly  infectious  disease,  due  to  the  Klebs- 
Loeffler  bacillus.  It  is  primarily  a local  affection,  the  constitutional 
symptoms  being  due  to  the  absorption  of  toxines. 

There  is  frequently  a concurrent  infection  with  pyogenic  cocci.  These 
organisms  produce  the  secondary  inflammations  occurring  in  the  disease,  and 
also,  by  their  toxines,  give  rise  to  additional  constitutional  symptoms. 

Etiology. — The  Klebs-Loeffler  bacillus,  first  described  by  Klebs  and 
later  more  fully  identified  by  Loeffler,  is  a small  organism,  2.5  p to  3 p in 
length  and  0.5  p to  0.8  p in  thickness.  Its  most  striking  features  morphologi- 
cally are  its  variation  in  form  and  the  irregularity  in  its  manner  of  staining. 
The  ends  of  the  organism  are  frequently  clubbed,  and  in  most  cases,  when  it 
is  stained,  it  shows  a series  of  clear  spaces  with  intensely  stained  particles. 
The  form  and  size  vary  greatly  under  various  circumstances.  I have  here 
a specimen  (Fig.  102)  from  a blood-serum  culture  from  the  throat  of  a child 
in  the  diphtheria  wards  of  the  Boston  City  Hospital,  which  shows  the 
morphology  of  this  bacillus  in  its  typical  form. 


Fig.  102. 


The  bacillus  of  diphtheria. 

It  grows  readily  on  a variety  of  culture  media,  and  most  readily  on  the 
modified  blood-serum  first  introduced  by  Loeffler.  It  does  not  form  spores. 
Welch  and  Abbot  have  shown  that  in  fluids  it  may  be  killed  by  an  exposure 
of  ten  minutes  to  a temperature  of  58°  C.  (136.4°  F.).  Under  favorable 
conditions  it  may  remain  alive  for  weeks,  or  even  months,  in  fragments  of 
dried  membrane.  The  bacillus  of  diphtheria  is  best  stained  with  Loeffler’s 
alkaline  methylen-blue  solution. 

The  pyogenic  cocci  most  frequently  found  in  the  concurrent  infections 
are  the  streptococcus  pyogenes,  alone  or  associated  with  the  staphylococcus 
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pyogenes  aureus,  the  former  being  the  more  important  in  its  results.  I 
have  here  some  specimens  (Figs.  103,  104)  of  these  organisms,  showing 
their  morphology. 
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Streptococcus  pyogenes. 
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Staphylococcus  pyogenes. 


You  will  notice  that  they  both  appear  as  dots,  the  streptococcus  showing 
a tendency  to  arrange  itself  in  chains,  while  the  staphylococcus  is  irregulaily 

bunched. 

There  is  no  true  diphtheria  where  the  Klebs-Loeffler  bacillus  is  not 
present,  but  its  presence  in  a healthy  throat  does  not  constitute  the  disease 
diphtheria,  although  the  individual  may  be  the  source  of  infection  to  others. 

The  contagium  of  diphtheria  is  contained  chiefly  in  the  secretions  of  the 
throat  and  nose,  and  is  communicated  usually  by  direct  or  indirect  contact, 
and,  as  a rule,  not  by  the  air. 

An  unhealthy  condition  of  the  mouth,  nose,  or  throat  predisposes  to  the 
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disease,  as  a lesion  of  the  raucous  membrane  is  necessary  for  its  entrance. 
Sewer-gas  and  confined,  impure  air  of  any  kind  may  act  by  weakening  resist- 
ance to  the  bacillus,  or,  by  producing  a benign  lesion  in  the  throat,  may 
offer  a suitable  nidus  for  the  invasion  of  the  bacillus.  Although  clinically 
it  has  been  supposed  that  animals  have  primary  diphtheria,  this  has  not  been 
conclusively  proved  bacteriologically. 

Although  dipththeria  may  occur  at  any  age,  it  is  rarely  met  with  in  early 
infancy.  It  is  most  commonly  seen  from  the  second  or  third  to  the  fifth 
or  sixth  year.  It  may  occur  more  than  once  in  the  same  individual. 

Pathology. — The  most  constant  lesion  in  diphtheria  is  the  presence  of 
a pseudo- membrane  in  the  upper  air-passages,  due  to  a combination  of  in- 
flammation and  coagulation  necrosis. 

It  must  be  remembered,  however,  that  the  same  anatomical  condition 
may  be  caused  by  other  bacteria  and  by  irritants,  and  also  that  the  process 
may  be  simply  a catarrhal  inflammation  which  does  not  go  on  to  the  forma- 
tion of  a pseudo-membrane.  It  is  evident,  therefore,  that  there  is  no  patho- 
logical condition  characteristic  of  the  action  of  the  Klebs-Loeffler  bacillus. 

The  adjacent  lymph-nodes  are  apt  to  be  swollen,  and  on  microscopical 
examination  they  often  show  small  foci  of  cell-necrosis  : similar  smaller 
necrotic  foci  may  be  found  in  other  parts  of  the  economy,  such  as  the  liver 
and  the  kidney,  and  are  due  to  toxic  absorption.  There  is  also  a general 
lymphatic  hyperplasia,  which  is  relatively  greatest  in  the  abdomen.  The 
kidneys  ordinarily  show  only  parenchymatous  degeneration,  but  in  a few 
cases  of  concurrent  infection  they  may  present  acute  lesions.  Hemorrhages 
into  the  serous  membranes  are  often  met  with,  and  the  organs  in  general 
show  degenerative  changes  due  to  toxic  absorption.  Endocarditis  is  rarely 
seen.  Catarrhal  bronchitis  and  broncho-pneumonia  frequently  complicate 
diphtheria,  and  are  caused  by  the  inspiration  of  the  pyogenic  cocci.  This 
was  demonstrated  by  Prudden  and  North r up  in  a very  able  paper  which 
appeared  in  1889. 

Incubation. — The  time  which  elapses  after  exposure  to  the  infection 
until  the  first  symptoms  develop  may  be  only  twenty-four  hours  or  may  be 
two  or  three  days.  This  period,  however,  is  a very  indefinite  one,  since  the 
interval  between  the  access  of  bacteria  to  the  mucous  membrane  and  the 
time  when  they  invade  the  membrane  with  their  toxic  effects  depends  upon 
whether  the  tissues  of  the  mucous  membrane  are  vulnerable.  Thus,  it  is 
probable  that  the  bacillus  diphtheric  may  exist  in  the  mouth  for  au  indefi- 
nite time  without  infecting  the  individual. 

Symptoms.— The  prodromal  symptoms  of  diphtheria  are  not  especially 
characteristic.  They  may  be  acute  in  character  or  very  mild  and  of  a sub- 
acute variety.  There  are  apt  to  be  a sensation  of  chilliness,  some  heightening 
of  the  temperature,  and  more  or  less  pain  in  the  back  and  limbs.  There  is 
nothing,  however,  to  distinguish  this  stage  of  the  disease  from  many  of  the 
other  affections  of  children,  such  as  a simple  tonsillitis.  The  child  may  often 
complain  of  discomfort  on  swallowing,  and  on  examining  the  throat  the 
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fauces  are  f°und  to  be  reddened.  In  a short  time,  however,  more  character- 
istic appearances  will  be  found  in  the  throat.  A pseudo-membrane,  white 
or  grayish  white,  and  commonly  appearing  on  the  tonsils  first,  develops,  and 
on  the  second  or  third  day  usually  extends  to  the  soft  palate  and  uvula.  It 
may  also  appear  in  the  pharynx.  During  this  stage  the  throat  becomes 
much  swollen  and  the  tonsils  considerably  enlarged,  sometimes  so  as  almost 
to  meet  in  the  median  line.  The  membrane  is  usually  firmly  adherent  to 
the  mucous  membrane,  and  as  the  case  progresses  it  assumes  a brownish- 
gray  °r  yellowish-gray  color.  In  addition  to  these  lesions  in  the  throat,  the 
cervical  glands  are  usually  involved  and  become  considerably  swollen.  The 
child,  as  a rule,  shows  grave  constitutional  symptoms  and  loses  its  appetite. 
The  temperature  in  diphtheria  is  not  characteristic,  and  is  usually  not  espe- 
cially high,  38.3°  or  38.8°  C.  (101°  or  102°  F.).  The  pulse  is  somewhat 
increased  in  rapidity,  and  is  weak  in  proportion  to  the  severity  of  the  disease. 
In  cases  of  a mild  type  the  symptoms  abate  towards  the  end  of  the  first 
week,  the  pseudo-membrane  separates,  leaving  a raw  surface  behind  it,  the 
throat  becomes  less  swollen,  and  the  child  feels  much  better.  It  is,  how- 
ever, usually  left  much  prostrated  for  a number  of  weeks,  and  even  in  these 
mild  cases  the  toxic  effects  of  the  disease  may  show  themselves  in  the  form 
of  a neuritis,  with  its  accompanying  paralysis,  many  weeks  after  the  diph- 
theria itself  has  run  its  course.  There  may  also  even  in  mild  cases  be  a 
slight  discharge  from  the  nares,  owing  to  the  involvement  of  the  posterior 
nares,  and  a slight  albuminuria. 

I have  brought  you  into  the  diphtheria  ward  to-day  to  show  you  one  of 
these  mild  cases  of  diphtheria. 

This  boy  (Case  405),  five  years  old,  has  been  sick  for  four  days.  His  pulse  is  somewhat 
rapid,  but  of  good  strength.  His  respirations  are  slightly  increased,  but  there  is  no  retrac- 
tion. There  is  a slight  discharge  from  the  nose,  and  the  cervical  glands  are  somewhat 
enlarged.  He  takes  his  nourishment  well,  and  is  in  a very  fair  condition.  A culture  made  on 
Loeffler’s  blood-serum  of  a shred  of  membrane  taken  from  the  throat  showed  the  presence  of 
the  Klebs-Loeffler  bacillus  and  a large  number  of  streptococci.  The  urine  contains  a small 
amount  of  albumin. 

I show  you  this  case  as  especially  illustrating  the  typical  appearances  of  diphtheria  in 
the  throat,  and  in  order  that  you  may  compare  it  with  the  typical  appearances  of  the  throat 
in  follicular  tonsillitis,  which  I showed  you  in  a previous  lecture  (page  781). 

On  examining  this  hoy’s  throat  (Plate  VIII.,  facing  page  781,  Diphtheria)  you  will  see 
small  patches  of  grayish-white  pseudo-membrane  on  the  upper  part  of  the  left  tonsil  and 
spreading  to  the  left  arch  of  the  soft  palate.  The  membrane  has  also  involved  the  right 
side  of  the  uvula,  the  right  arch  of  the  soft  palate,  and  the  side  of  the  right  tonsil  pointing 
towards  the  median  line.  There  is  also  a patch  on  the  right  tonsil  and  one  on  the  posterior 
wall  of  the  pharynx.  The  tonsils  are  moderately  enlarged  and  reddened,  and  the  mucous 
membrane  of  the  soft  palate  is  also  considerably  reddened. 

When  lesions  of  this  character  and  having  this  distribution  are  seen  in  the  throat  you 
need  have  no  doubt  regarding  the  clinical  diagnosis  of  diphtheria,  and  should  at  once  have 
a bacteriological  examination  made. 

Variations  in  Type. — There  are  a number  of  variations  which  occur 
both  in  the  severity  of  the  disease  and  in  the  locality  which  is  at  first  at- 
tacked or  principally  invaded. 
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In  some  epidemics  the  Ivlebs-Loeffler  bacillus  seems  to  be  far  more 
virulent  than  in  others,  and  in  some  individuals  it  produces  much  more 
serious  symptoms  than  in  others.  The  severity  of  the  attack  does  not 
always  depend  upon  the  extent  of  the  pseudo-membrane.  In  general  the 
severity  of  the  cases  depends  on  three  factors  : (1)  the  virulence  of  the 
bacteria,  (2)  the  local  resistance,  and  (3)  the  general  resistance.  A number 
of  what  may  be  called  atypical  cases  have  been  observed  and  carefully 
studied,  especially  by  Koplik,  where  no  pseudo-membrane  was  detected  and 
where  the  morbid  appearances  in  the  throat  were  those  of  a simple  catarrh 
or  follicular  tonsillitis.  The  virulent  Klebs-Loeffler  bacillus  was  detected 
in  these  cases,  and  other  children  infected  by  them  presented  the  typical 
local  lesions  of  diphtheria. 

In  addition  to  these  mild  cases,  the  Klebs-Loeffler  bacillus  at  times  pro- 
duces a most  malignant  form  of  diphtheria.  In  these  cases  the  child  either 
shows  a fairly  mild  form  of  the  disease  for  a few  days  and  then  suddenly 
develops  the  severe  form,  or  it  may  be  attacked  at  once  by  very  severe 
symptoms.  It  becomes  dull ; the  temperature  is  either  slightly  raised  or 
may  rise  to  39.4°  or  40°  C.  (103°  or  104°  F.),  or  higher;  the  pseudo- 
membrane spreads  rapidly ; there  may  be  a dusky  efflorescence  on  the  skin, 
simulating  closely  that  which  I have  described  in  the  malignant  form  of 
scarlet  fever.  There  may  also  be  a purpuric  condition  of  the  skin.  The 
picture  of  these  septic  cases  is  very  characteristic.  There  is  a peculiar, 
sweetish  odor  of  the  breath.  There  are  cyanosis  and  a marked  waxy 
pallor.  There  are  hemorrhages  from  the  throat  and  nose,  with  a profuse 
muco-purulent  discharge  from  the  latter.  The  cervical  glands  are  often 
enormously  enlarged.  The  membrane  has  been  known  to  extend  in  all 
directions,  and  sometimes  even  through  the  Eustachian  tubes  to  the  external 
ears.  All  degrees  of  severity  are  met  with  between  the  mild  and  malignant 
types  of  diphtheria.  The  membrane,  instead  of  extending  upward  to  the  naso- 
pharynx,  as  occurs  in  the  malignant  cases  just  spoken  of,  may  spread  down- 
waid,  attacking  the  epiglottis  and  the  larynx,  and  cause  serious  obstruction. 

I have  already  told  you  that  the  pseudo-membrane  most  commonly 
appears  first  on  the  tonsils,  thence  spreading  to  the  soft  palate  and  to  the 
uvula.  The  disease  may,  however,  begin  in  the  mucous  membrane  of  any 
part  of  the  mouth,  nose,  or  throat. 

The  Nose.  Diphtheria  sometimes  begins  in  the  nose  and  spreads  no 
farther.  In  these  cases  the  disease  is  usually  of  a mild  type,  but  it  is 
infectious.  These  cases  are  especially  liable  to  be  overlooked,  as  the  child 
oi  one  or  two  days  may  show  merely  the  symptoms  of  fever,  malaise,  loss 
of  appetite,  and  a discharge  from  the  nose.  On  examining  the  nose  care- 
fully, however,  a pseudo-membrane  will  often  be  found.  It  is,  therefore 
very  important  in  cases  of  this  kind  to  have  a bacteriological  examination 
made,  and  to  isolate  the  child  until  it  is  determined  that  the  Klebs-Loeffler 
bacillus  is  not  present.  These  cases  are  probably  a prolific  source  of  infec- 
tion  to  the  community  at  large. 
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AY  here  the  naso-pharynx  is  affected,  either  primarily  or  secondarily 
through  the  nares  or  the  pharynx,  the  constitutional  symptoms  arc,  as  a 
rule,  marked.  1 his  is  in  all  probability  accounted  for  by  the  great  mass 
of  absorbents  in  the  naso-pharynx,  where  absorption  takes  place  so  easily 
that  general  septic  poisoning  quickly  follows.  Where  the  naso-pharynx  is 
attacked  by  diphtheria,  we  usually  meet  with  the  most  fatal  results. 

The  Larynx. — In  some  cases  the  Klebs-Loeffler  bacillus  produces  its 
effects  first  on  the  mucous  membrane  of  the  larynx.  In  these  cases  the 
mucous  membrane  of  the  nose  and  pharynx  may  never  show  any  evidence 
of  a pseudo- membrane.  The  first  symptom,  as  a rule,  is  a cough  of  a harsh, 
ringing  nature.  The  temperature  may  or  may  not  be  raised.  As  the  toxic 
absorption  is  slight,  on  account  of  the  locality  affected,  the  constitutional 
symptoms  are  correspondingly  mild.  The  child’s  symptoms  are  those  re- 
sulting from  laryngeal  obstruction.  There  is  dyspnoea,  with  retraction  of 
the  intercostal  and  supraclavicular  spaces,  and  later  of  the  epigastrium  and 
the  lower  chest.  This  is  accompanied  by  an  increasing  cyanosis.  The  child 
is  very  restless,  is  forced  to  sit  up  in  order  to  breathe,  and,  for  the  same 
reason,  bends  forward  with  its  head  back.  In  these  extreme  cases,  unless 
relief  is  speedily  afforded,  the  child  soon  dies  of  suffocation.  In  another 
set  of  cases  a slower  form  of  suffocation  may  result  from  the  extension  of 
the  membrane  downward  to  the  bronchi,  while  in  still  another  set  death 
may  result  from  a complicating  broncho-pneumonia. 

A very  prominent  symptom  in  all  forms  of  diphtheria  may  be  cai’diac 
weakness.  In  some  cases  the  child  may  die  suddenly  without  having  pre- 
sented any  previous  symptoms,  or  death  may  have  been  preceded  by  attacks 
of  semi-collapse.  In  other  cases  there  may  be  a weak,  fluttering,  intermit- 
tent pulse  throughout  the  disease,  which  persists  during  convalescence. 
Under  these  circumstances  the  child  should  always  be  considered  to  be  in 
a critical  condition,  as  death,  sometimes  sudden,  is  liable  to  occur. 

Complications  and  Sequelae. — There  are  a number  of  complications 
which  arise  in  diphtheria  besides  those  of  laryngeal  stenosis  and  cardiac  weak- 
ness. The  most  serious  of  these  are  broncho-pneumonia  and  acute  nephritis. 

The  form  of  pneumonia  which  complicates  diphtheria  is  broncho-pneu- 
monia, which,  I have  already  told  you,  is  produced,  not  by  the  Klebs-Loef- 
fler bacillus,  but  by  pyogenic  cocci  which  have  been  inspired.  Broncho- 
pneumonia is  most  frequent  and  most  fatal  in  laryngeal  cases  which  have 
been  operated  upon. 

Albuminuria  is  so  commonly  met  with  in  both  the  mild  and  the  seveie 
cases  of  diphtheria  that  it  should  be  considered  as  a part  of  the  disease 
rather  than  as  a complication ; as  a rule,  the  greater  the  amount  of  albumi- 
nuria the  more  severe  the  case.  W lie  re  acute  nephritis  complicates  diphtheiia 
it  is  not  usually  accompanied  by  oedema  or  anasarca. 

Dysphagia  may  from  the  very  beginning  of  the  disease  produce  a pro- 
found impression  upon  the  general  nutrition.  Otitis  media  occuis  fre- 
quently. 
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Among  the  more  common  sequelae  are  anaemia  and  chronic  catarrh. 

The  most  common  and  serious  sequela  of  diphtheria  is  a peripheral 
neuritis,  with  its  accompanying  paralysis.  Ihis  paralysis  often  does  not 
appear  until  convalescence  has  been  established, — perhaps  in  the  third  or 
fourth  week  from  the  time  of  the  beginning  of  the  attack.  The  paralysis 
may  sometimes  be  merely  of  the  muscles  of  the  soft  palate,  in  which  case 
the  fluids  taken  by  the  mouth  are  regurgitated  through  the  nose;  or  it 
may  have  a general  distribution,  such  as  is  seen  in  multiple  neuritis.  In 
the  more  severe  cases  of  paralysis  arising  from  this  multiple  neuritis,  the 
lower  extremities  are  affected  and  the  knee-jerks  are  absent.  The  electrical 
reactions  where  the  limbs  are  involved  are  the  same  as  in  peripheral  neu- 
ritis from  other  causes. 

The  prognosis  in  these  cases  of  post-diphtheritic  paralysis  is  good. 

Diagnosis. — Recognizing  that  the  same  pseudo-membranous  condition 
in  the  throat  may  occasionally  be  produced  by  the  pyogenic  cocci,  as  well 
as  by  the  Klebs-Loeffler  bacillus,  the  clinical  diagnosis  of  a typical  case  of 
diphtheria  is  not  difficult.  A provisional  diagnosis  of  diphtheria  should 
be  based  upon  the  appearance  in  the  throat  of  a pseudo-membrane,  which 
usually  appears  first  on  the  tonsils  and  has  a tendency  to  spread  to  the 
uvula,  soft  palate,  aud  pharynx.  When  in  addition  to  this  a nasal  dis- 
charge is  present  and  the  glands  of  the  neck  are  much  enlarged,  you  have 
a picture  which  is  not  shown  by  any  other  disease.  The  most  common  dif- 
ficulty met  with  clinically  is  in  distinguishing  between  cases  of  acute  follic- 
ular tonsillitis  and  diphtheria. 

As  I have  already  stated,  the  local  lesions  produced  by  the  Klebs- 
Loeffler  bacillus  may  be  merely  a catarrhal  inflammation  or  those  of  a 
follicular  tonsillitis.  All  such  conditions,  therefore,  should  be  looked  upon 
with  suspicion  until  the  absence  of  the  Klebs-Loeffler  bacillus  has  been 
demonstrated  bacteriologically.  Although  a membranous  laryngitis  may  be 
due  to  other  causes  than  the  Klebs-Loeffler  bacillus,  yet  this  is  so  rare  that 
every  case  of  primary  membranous  laryngitis  should  be  considered  to  be 
diphtheria  until  it  has  been  proved  that  it  is  not.  A decisive  diagnosis  of 
diphtheria  in  any  case  can,  therefore,  be  made  only  by  determining  the 
presence  of  the  Klebs-Loeffler  bacillus. 

Prognosis.— Diphtheria  is  an  extremely  fatal  disease,  especially  in  the 
septic  and  obstructive  cases.  The  mortality  varies  decidedly  in  different 
epidemics  and  according  to  the  age.  Children  under  two  years  of  age 
rarely  recover.  The  rate  of  mortality  seems  to  have  lessened  in  cases  where 
the  antitoxin  treatment  has  been  thoroughly  used.  The  symptoms  which 
make  the  prognosis  especially  unfavorable  are  the  extension  of  the  mem- 
brane to  the  naso-pharynx  or  the  larynx,  extensive  glandular  enlargement 
emorrhage  from  the  nose  or  into  the  skin,  a high  grade  of  albuminuria' 
broncho-pneumonia,  and  a weak  heart.  Morse,  in  an  extensive  study  of 
the  leucocytosis  of  diphtheria,  has  shown  that  it  is  of  no  prognostic  value, 
e cases  of  neuritis  invariably  recover.  The  prognosis  in  all  cases  is 
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uncertain,  and  should  be  given  with  caution,  as  death  from  heart-failure  is 
liable  to  occur  at  any  stage  of  the  disease. 

A child  who  has  had  diphtheria  is  liable  to  suffer  from  the  deleterious 
effects  for  months  or  even  years. 

Prophylaxis. — All  patients  with  diphtheria  should  be  isolated  until 
the  Klebs-Loeffler  bacillus  has  disappeared  from  the  nose  and  throat.  The 
time  when  this  occurs  varies  from  a few  days  to  a number  of  weeks. 

In  order  further  to  protect  the  community,  all  cases  of  sore  throat  should 
be  examined,  and  if  the  Klebs-Loeffler  bacillus  is  found  the  individual 
shoidd  be  isolated.  It  is  especially  necessary  to  carry  out  this  precaution  in 
schools,  where  the  conditions  are  so  favorable  for  the  spread  of  the  disease. 

The  throats  and  noses  of  all  persons  exposed  to  diphtheria  or  caring 
for  diphtheritic  patients  should  be  repeatedly  examined  for  the  Klebs- 
Loeffler  bacillus,  and  if  this  is  found  they  should  be  given  immunizing 
doses  of  antitoxin,  the  amount  and  frequency  of  the  doses  to  be  modified  as 
our  knowledge  increases.  If  in  the  future  it  is  proved  that  the  antitoxin 
may  produce  serious  effects  in  certain  individuals,  these  views  must  be 
modified  to  correspond  to  this  additional  knowledge.  If  the  Klebs-Lcefifier 
bacillus  is  found  in  these  individuals,  they  should  be  isolated  so  long  as  the 
bacillus  is  present.  To  shorten  the  period  of  isolation,  mild  antiseptic 
gargles  or  douches  should  be  employed.  Whether  the  isolation  of  healthy 
persons  who  have  the  Klebs-Loeffler  bacillus  in  their  throat  or  nose  is  ad- 
visable or  not  is  still  a mooted  question.  Much  confusion  has  arisen  because 
of  the  so-called  pseudo-diphtheritic  bacillus.  The  weight  of  evidence  at 
present,  however,  goes  to  show  that  it  does  not  exist,  and  that  the  bacteria 
described  are  merely  Klebs-Loeffler  bacilli  of  diminished  virulence.  At  any 
rate,  even  if  the  pseudo-diphtheritic  bacillus  exists,  it  is  so  rare  that  it  may 
be  safely  excluded  in  clinical  work.  The  fact  that  the  Klebs-Loeffler  bacilli 
found  in  healthy  throats  may  not  be  virulent  is  not  an  argument  against 
isolation,  because  it  is  well  known  that  a non-virulent  form  may  become 
virulent  when  transferred  to  a different  soil.  Examinations  of  many  healthy 
throats  have  shown  that  the  Klebs-Loeffler  bacillus  is  a very  rare  inhabitant 
of  the  normal  throat,  and  that  when  it  is  present  diphtheria  often  develops 
later.  Theoretically,  therefore,  although  it  may  be  impossible  or  inad- 
visable practically,  it  would  seem  wise  to  consider  the  Klebs-Loeffler  bacil- 
lus virulent  until  it  has  been  proved  to  be  non-virulent,  and  to  consider  its 
presence  a source  of  danger  to  the  community  until  it  is  proved  not  to  be. 

In  addition  to  what  I have  already  said,  I must  impress  upon  you  the 
importance  of  keeping  the  teeth  in  good  order  as  a prophylactic  measure,  as 
well  as  keeping  the  mucous  membrane  of  the  nose  and  throat  in  a noimal 

condition. 

Treatment. — The  treatment  ot  diphtheria  consists  (1)  in  attending  to 
the  hygienic  conditions  ; (2)  in  the  administration  of  remedies,  either  by  the 
skin  or  by  the  mouth,  to  combat  the  toxine  which  produces  the  constitutional 
symptoms  ; (3)  in  local  applications  to  the  nose,  throat,  or  larynx,  and  in 
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measures  directed  to  the  general  condition ; (4)  in  operative  measures  to 
relieve  obstruction  in  the  larynx. 

One  of  the  most  important  parts  of  the  treatment  of  diphtheria  is  the 
management  of  the  room  in  which  the  patient  is  kept  during  the  progress 
of  the  disease.  It  is  well  known  that  pathogenic  organisms,  such  as  the 
Klebs-Loeffler  bacillus,  do  not  thrive  where  they  are  exposed  to  sunlight 
and  fresh  air.  The  room  should  be  thoroughly  ventilated,  and  fresh  pure 
air  should  be  allowed  to  come  continuously  into  it.  It  should  also  be  one 
which  has  a sunny  exposure. 

In  any  treatment  directed  to  the  cure  of  diphtheria  in  young  children 
we  must  remember  that  the  disease  is  so  exhausting  that  the  treatment,  as 
a rule,  should  be  forced  upon  the  child  as  little  as  possible.  Any  physical 
exhaustion  produced  by  the  treatment  is  to  be  considered  serious  in  young 
children. 

It  is  necessary  perhaps  to  call  your  attention  to  the  fact  that  much 
care  should  be  taken  both  by  the  physician  and  by  the  nurse  not  to  become 
infected  themselves  by  the  secretions  from  the  mouth  and  nose  of  the  patient. 
These  secretions  are  especially  dangerous  if  they  happen  to  get  into  the  eyes. 
It  is  probable  that  with  extreme  care  there  is  not  much  danger  of  the 
spread  of  diphtheria  in  a household,  as  we  know  its  tendency  is  not  to  dis- 
seminate itself  in  the  surrounding  atmosphere.  Hence  it  is  likely  that  with 
proper  precautions  it  can  be  limited  to  the  room  in  which  the  child  is  sick, 
and  that  if  it  extends  beyond  this  room  it  has  been  carried  directly  by  the 
hands  or  clothing  of  the  nurse  or  the  physician. 

According  to  the  knowledge  of  the  present  time,  the  most  promising  of 
all  these  forms  of  treatment  is  the  second.  This  treatment  is  essentially 
comprised  under  what  is  called  serum  therapeutics.  By  serum  therapeutics 
is  meant  the  treatment  of  disease  by  injecting  into  the  patient  the  serum  of 
an  animal  which  has  been  rendered  immune  to  the  especial  disease,  which  is 
being  treated,  by  means  of  inoculation  with  the  toxine  of  that  disease.  The 
serum  taken  from  the  animals  which  have  been  rendered  immune  against 
diphtheria  is  called  antitoxin  serum.  The  serum  is  injected  under  the  skin, 
usually  in  the  thigh,  and  the  place  selected  should  always  be  one  on  which 
pressure  is  not  exerted  when  lying  in  bed.  The  dose  should  be  from  500  to 
1000  antitoxin  units,  or  10  to  20  c.c.  (i  to  f ounce)  of  the  1 to  50,000 
serum,  according  to  the  age  of  the  child  and  the  severity  of  the  disease. 

The  beneficial  results  of  antitoxin  are  decidedly  greater  if  the  injection 
is  made  in  an  early  stage  of  the  disease  than  if  made  in  the  later,  although 
even  when  administered  late  in  the  disease  it  sometimes  produces  wonde'r- 
ullycuratwe  effects.  When  given  early,  within  the  first  forty-eight  hours 
° e lsease,  even  where  the  membrane  is  spreading  rapidly  and  inflam- 
ma  ion  o the  glands  with  general  systemic  poisoning  has  taken  place,  one 
injection  will  often  arrest  the  disease.  Where  improvement  does  not  take 
p ace  within  twenty-four  hours,  a second  dose,  and,  if  necessary,  a larger 
one,  should  be  used.  The  sign  by  which  we  know  that  the  antitoxin  serum 
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is  beneficial  is  the  improvement  in  the  general  condition  of  the  patient. 
-The  effect  of  the  antitoxin  on  the  pseudo-membrane  is  characteristic.  The 
pseudo-membrane  ceases  to  spread,  frequently  whitens,  shrinks,  shows 
a line  ot  demarcation,  and  usually  within  the  next  three  or  four  days 
becomes  detached  from  the  mucous  membrane.  The  temperature  usually 
rises  after  the  injection,  but  in  a few  days  falls  to  the  normal  by  lysis.  In 
the  more  severe  cases  a single  injection  of  the  serum  does  not  work  so 
quickly.  In  these  cases  the  temperature  falls  usually  by  lysis  after  the 
second  or  third  dose.  The  pulse  becomes  normal  two  or  three  days  after 
the  temperature  has  fallen.  The  irregularities  of  the  pulse  are  not  so  fre- 
quent in  diphtheria  since  the  antitoxin  treatment  has  been  employed.  The 
effect  of  antitoxin  on  the  albuminuria  is  still  sub  judice , but  it  probably 
does  not  increase  the  likelihood  of  its  occurrence.  When  there  is  a concur- 
rent infection  the  antitoxin  serum  is  less  effective,  since  it  does  not  coun- 
teract the  toxic  absorption  due  to  other  bacteria  than  the  Klebs-Loeffler 
bacillus.  It  is  not  safe  to  assume,  however,  that  there  is  a concurrent  infec- 
tion because  other  bacteria  are  found  in  the  throat. 

When  the  larynx  is  involved,  with  accompanying  stenosis,  the  antitoxin 
serum  is  found  to  be  very  valuable,  and  has  reduced  the  number  of  operative 
cases. 

In  connection  with  the  antitoxin  treatment  no  specific  drugs  given  inter- 
nally by  the  mouth  are  indicated.  Stimulants  should  always  be  given  freely 
in  diphtheria.  Of  course,  symptomatic  treatment  of  any  kind  is  not  contra- 
indicated. 

The  antitoxin  has  been  found  to  have  but  little  effect  on  the  length  of 
time  during  which  the  bacteria  remain  in  the  throat  after  the  disappearance 
of  the  membrane. 

Too  few  cases  have  as  yet  been  observed  to  estimate  the  relative  fre- 
quency of  the  occurrence  of  neuritis  since  the  treatment  by  antitoxin  has 
been  introduced.  Various  skin  and  joint  complications,  accompanied  by 
fever,  occur  in  a certain  proportion  of  the  cases  in  which  antitoxin  is  used. 
Albuminuria  has  been  attributed  to  its  use ; but,  as  already  stated,  this 
question  must  still  be  considered  as  sub  judice.  Antitoxin  is  also  said  to  cause 
serious  and  even  fatal  results  in  some  cases.  How  much  dangei  theie  may 
be  in  its  use  cannot  as  yet  be  estimated,  but  must  be  left  to  the  future  to 
decide.  Careful  clinical  observations  and  autopsies  on  fatal  cases  in  which 

it  has  been  used  can  alone  enlighten  us. 

The  local  treatment  of  diphtheria  consists  in  thoroughly  cleansing  the 
mouth  and  nose  with  warm,  non-irritating  solutions,  such  as  normal  salt 
solution,  or  boracic  acid  four  per  cent.  All  strong  and  irritating  applica- 
tions to  the  throat  in  diphtheria  are  harmful. 

The  technique  of  the  local  applications  to  the  throat  and  nose  is  impor- 
tant. The  most  simple,  efficacious,  and  safe,  and  that  which  produces  the 
least  discomfort,  is  by  irrigation.  The  same  method— namely,  by  means  ot 
a fountain  syringe— should  be  employed  for  either  the  throat  or  the  nose, 
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except  that  in  the  former  a larger  hard-rubber  nozzle  should  be  used  than 
for  the  nose,  and  one  which  is  sufficiently  long  to  pass  over  the  base  of  the 
tongue, 

Here  is  an  illustration  (Fig.  105)  of  the  method  of  irrigation  as  em- 
ployed in  the  Boston  City  Hospital  and  at  the  Willard- Parker  Hospital  in 
New  York. 


Fig.  105. 


Irrigation  of  nose  in  diphtheria. 


The  child  should  lie  on  its  side,  and  the  water  should  be  made  to  pass  up 
one  nostril  and  down  the  other  until  the  stream  runs  clear.  In  some  cases 
the  child  prefers  to  sit  up  while  the  irrigation  is  done.  Ordinarily,  the 
irrigation  should  be  used  once  in  two  or  three  hours,  perhaps  with  longer 
intervals  at  night.  If  the  child  resists  this  treatment,  it  may  be  advisable, 

m order  t0  save  strength,  to  omit  it  for  a time.  This  rule  applies  to  all 
forms  of  local  treatment. 


Considerable  suffering  is  at  times  occasioned  by  the  enlargement  of  the 
cervical  glands.  Some  patients  prefer  the  application  of  ice  poultices,  others 
of  hot  flaxseed  poultices.  Either  may  be  used  if  they  produce  the  desired 
effect  of  reducing  the  discomfort. 


Nutritive  enemata  made  of  peptonized  milk,  with  stimulants,  may,  when 
retained,  be  an  important  adjunct  to  the  treatment.  Enemata,  however  are 
often  not  retained.  Digitalis  may  be  used  in  cases  where  heart-failure  is 
an  lcipatec . n cases  where  there  is  a faucial  paralysis  the  child  may  often 

mssedTT8;.  )C  fed  fr°Ugh  the  D0Stril  hy  means  of  a soft-rubber  catheter 
passed  nto  the  oesophagus;  this  method  may  also  be  used  after  intubation 
where  there  is  unusual  difficulty  in  swallowing.  mtubatmn 

Where  measures  are  found  to  be  necessary  to  reduce  obstruction  in  eases 

steamnand  "f  Si  ^ “d  should  be  P^d  in  an  atmosphere  of 
' 1 f d°eS  U0t  relleve  the  stenosis  the  sublimation  of  calomel 
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should  be  employed.  In  either  case,  however,  we  must  remember  that  the 
child  should  not  be  kept  in  this  atmosphere  continuously,  and  should  be 
watched  carefully  to  see  if  it  is  speedily  relieved  of  the  stenosis ; for  if  it 
is  not,  the  continuous  inhalation  of  steam  in  the  comparatively  small  area 
ot  breathing  space  which  exists  in  the  tent  that  is  used  for  this  purpose 
may  ot  itself  be  detrimental  to  the  child’s  recovery,  from  lack  of  sufficient 
oxygen.  When  tracheotomy  has  been  performed  an  atmosphere  of  steam 
is  especially  valuable. 

The  tent,  as  described  by  Dr.  North  r up,  who  has  used  it  so  extensively 
in  the  Willard-Parker  Hospital  in  New  York,  contains  about  fifty  cubic 
feet  of  air.  To  extemporize  a tent,  a sheet  is  thrown  over  supports  above 
the  crib  and  allowed  to  fall  over  the  four  sides  of  the  crib.  The  main 
point  is  to  have  a fairly  large  and  tight  enclosure.  The  apparatus  for  fur- 
nishing the  steam  or  sublimation  must  be  free  from  the  danger  of  upsetting 
and  of  setting  the  tent  on  fire.  For  sublimation,  a deep  vessel,  such  as 
a wash-bowl,  should  have  an  alcohol  lamp  placed  in  it,  and  over  its  top  a 
tin  strip.  Over  the  space  where  the  flame  of  the  alcohol  lamp  touches  the 
under  side  of  the  strip  a little,  compact  pile  of  calomel,  sufficient  for  a single 
sublimation,  is  placed.  Eight  or  ten  minutes  are  required  to  volatilize  the 
calomel,  and  the  tent  should  be  kept  closed  about  fifteen  minutes.  A safe 
and  satisfactory  method  is  to  volatilize  in  an  ordinary  crib-tent  0.3  gramme 
(5  grains)  of  calomel  every  two  hours  for  two  days  and  nights,  and  then 
prolong  the  intervals  to  three  hours  on  the  third  day,  four  hours  on  the 
fourth  day,  and  later  three  times  a day,  according  to  indications  (O’Dwyer). 
It  has  been  Dr.  Morse’s  experience  that  0.6  gramme  (10  grains)  every  half- 
hour  for  four  or  five  times  will  sometimes  produce  good  results  where  the 
smaller  doses  have  failed. 

The  nurse  may  easily  become  salivated  from  inhaling  the  calomel  fumes, 
and  should  be  cautioned  in  regard  to  this.  The  child  should  not  be  exposed 
to  a sudden  change  of  temperature  when  the  sublimation  is  over.  The  room 
should  be  thoroughly  aired  after  opening  the  tent,  and  it  is  well  to  remove 
the  child  to  another  room  while  this  is  being  done.  Y oung  children  do  not, 
as  a rule,  suffer  from  ptyalism  following  this  sublimation.  Oldei  childien, 
after  a number  of  days’  treatment,  may  show  a mild  stomatitis,  and  some- 
times diarrhoea.  Chemically  pure  calomel  is  essential,  as  the  impure  di  ug 
may  cause  conjunctival  irritation.  If  the  fumigation  has  to  be  very  pro- 
longed, anaemia  may  be  caused.  This  should  be  combated  by  iron,  and  if 
there  is  prostration,  a little  whiskey  should  be  given  before  the  sublimation. 

The  sublimation  of  calomel  is  indicated  where  the  symptoms  of  laryngea 
obstruction  are  urgent,  and  may  be  used  alone  or  in  conjunction  with  steam 

Where  the  antitoxin  does  not  relieve  the  symptoms  of  stenosis,  and 
where  the  progressive  dyspnoea  is  not  quickly  controlled  by  steam  or  calomel 
sublimation,  it  is  well  not  to  delay  operative  interference  1 he  operative 
means  of  relieving  stenosis  of  the  larynx  is  by  intubation  or  by  tracheotomy . 
The  indications  in  either  case  are,  according  to  Northrup,  a progressive, 
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unremitting  dyspnoea,  when  the  labored  breathing  begins  to  produce  sen- 
sible exhaustion,  and  when  the  supraclavicular  and  latcial  thoracic  k trac- 
tion is  marked.  It  would  not  be  within  my  province  to  speak  of  the 
relative  advantages  of  intubation  and  tracheotomy.  Each  operation  has  its 
strong  exponents,  and  so  much  has  been  said  in  favor  of  both  operations 
that  the  question  as  to  which  is  best  must  be  decided  by  the  individual 
surgeon  in  the  especial  case.  It  is  probable  that  the  antitoxin  treatment 
will  increase  the  field  for  intubation  in  operative  cases. 

In  the  treatment  of  post-diphtheritic  paralysis  strychnine  is  the  most 
valuable  drug.  Electricity,  especially  faradism,  is  also  indicated. 

The  subsequent  anaemia,  which  I have  already  referred  to,  should  be 
treated  in  the  usual  way. 
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LECTURE  XLIII. 

INTRODUCTION. 

Before  speaking  in  detail  of  the  diseases  of  the  stomach  and  intestine, 
a few  general  remarks  are  necessary  to  explain  how  limited  is  our  knowledge 
of  these  diseases.  Those  diseases,  however,  which  affect  the  oesophagus  can 
easily  be  classified  on  a pathological  basis,  and  are  so  few  in  number  that 
they  can  be  included  in  these  general  remarks. 

(ESOPHAGUS. — The  diseases  of  the  oesophagus  are  rare  in  infancy 
and  early  childhood.  There  may  be  congenital  malformations,  such  as  nar- 
rowing or  dilatation.  The  swallowing  of  hot  or  corrosive  liquids  may  cause 
obstruction,  which  is  occasioned  by  a cicatricial  stricture.  CEsophageal 
stricture  may  also  occur  as  a result  of  congenital  syphilis.  Pressure  outside 
of  the  oesophagus  may  cause  obstruction.  These  strictures,  especially  those 
of  cicatricial  origin,  are  accompanied  by  a great  deal  of  muscular  spasm, 
which  at  times  is  constant,  and  again  relaxes.  Thus,  the  child  will  swallow 
with  comparative  freedom  at  intervals,  while  at  other  times  the  obstruction 
appears  to  be  complete.  In  addition  to  the  inability  to  swallow,  and  the 
consequent  regurgitation  of  the  food,  the  secretion  of  saliva  and  mucus  is 
often  very  profuse,  and  causes  symptoms  of  distress  and  choking. 

The  diagnosis  and  treatment  of  these  cases  are  effected  chiefly  by  means 
of  bougies ; but,  as  much  harm  may  come  from  these  instruments,  and  as 
especial  surgical  knowledge  is  required  to  use  them  and  to  decide  whethei 
oesophagotomy  should  be  performed,  I shall  not  dwell  on  this  class  of  cases. 

An  inflammatory  condition  of  the  oesophagus  is  said  to  occm  in  young 
infants,  and  is  spoken  of  as  oesophagitis.  It  is  rare.  The  symptoms,  as 
described  by  Billard,  are  unwillingness  to  nurse,  crying,  immediate  regurgi- 
tation after  beginning  to  suck,  and  often  some  tenderness  about  the  neck  on 
pressure.  The  prognosis  is  bad. 

It  is  quite  common  for  children  to  swallow  various  foreign  bodies,  such 
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as  buttons  and  pins.  These  bodies  may  either  be  caught  in  the  back  of  the 
throat  or  lodged  in  the  oesophagus,  instead  of  passing  through  to  the  stomach. 
A careful  examination  of  the  throat  with  the  finger  should  first  be  made, 
and  if  the  foreign  body  is  not  detected  in  the  throat  the  oesophagus  should 
be  explored  carefully  with  a bougie,  and  the  foreign  body  is  then  usually 
pushed  through  into  the  stomach,  unless  it  is  thought  wiser  to  remove  it 
with  the  bristle  probang.  The  diet  for  the  following  twenty-four  to  forty- 
eight  hours,  or  until  the  body  has  been  passed  through  the  intestine,  should 
be  such  as  will  give  sufficient  consistency  to  the  faeces  to  protect  the  intes- 
tine from  injury  while  the  body  is  being  passed  over  its  surface.  Various 


Fig.  106. 


Congenital  dilatation  of  oesophagus,  female,  10  weeks  old  (%  natural  size). 


preparations  of  the  cereals  are  useful  for  this  purpose.  If  necessary  a Hose 
0 01  can  Hi  given,  but,  as  a rule,  active  treatment  is  contra-indicated. 

fCase  40f!W  ere  VlrV  the  <esol:,haglls  and  stomach  of  an  infant 
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The  infant  was  healthy  at  birth,  and  its  mother  had  a plentiful  supply 
of  breast-milk.  During  the  first  two  or  three  weeks  of  its  life  nothing 
abnormal  was  noticed  about  it,  except  that  it  vomited  occasionally.  When 
it  was  four  weeks  old  it  began  to  regurgitate,  vomited  the  milk  frequently, 
and  lost  in  weight.  The  fecal  discharges  showed  that  the  milk  which 
reached  the  stomach  and  intestine  was  fairly  digested,  but  the  discharges 
were  infrequent  and  small  in  number.  It  was  weaned  when  it  was  nine 
weeks  old,  and  small  amounts  of  milk,  carefully  modified  in  various  ways, 
were  given  to  it.  No  improvement  in  the  symptoms  followed  this  treat- 
ment, and  although  at  times  a small  quantity  of  milk  would  be  retained, 
yet,  as  a rule,  after  a few  minutes  the  milk  was  regurgitated.  The  infant 
had  no  other  symptoms,  but  rapidly  lost  in  weight,  and  finally  died  of 
exhaustion. 

The  post-mortem  examination  was  made  by  Dr.  Whitney,  and  the  only 
pathological  conditions  found  were,  as  you  see,  in  the  oesophagus.  The 
last  two  inches  of  the  oesophagus  were  dilated  into  a more  or  less  cylindrical 
swelling,  with  marked  thinning  of  the  walls  and  atrophy  of  the  mucous 
coat.  A dilatation  had  been  formed  in  which  evidence  of  a small  area 
about  to  perforate  into  the  mediastinum  was  found.  The  entire  stomach, 
as  well  as  its  cardiac  and  pyloric  orifices,  was  markedly  contracted,  appar- 
ently from  lack  of  use. 

STOMACH  AND  INTESTINE.— Our  knowledge  of  the  diseases  of 
the  stomach  and  intestine  is  exceedingly  limited,  aud  is  especially  so  where 
infants  and  young  children  are  concerned.  The  classification  of  these  dis- 
eases on  a pathological  basis  has  been  proved  to  be  inadequate,  aud  in  like 
manner  a classification  on  the  basis  of  symptoms  is  insufficient.  Bacterio- 
logical investigations,  however,  have  advanced  our  knowledge  to  such  an 
extent  that  we  may  hope  in  the  future  to  be  able  to  classify  these  diseases 
on  an  etiological' basis.  The  terms  dyspepsia,  dysentery,  diphtheritic 
croupous,  and  others  have  become  almost  unmeaning,  and  should  be  replaced 
by  terms  more  closely  connected  with  the  etiology  of  the  disease. 

Accordingly,  the  American  Pediatric  Society  requested  Dr.  Holt  and 
myself  to  prepare  a nomenclature  which  would  correspond  more  nearly  to 
our  present  knowledge  of  this  exceedingly  difficult  subject.  I wish  es- 
pecially  to  emphasize  the  value  of  Dr.  Holt’s  work,  which  has  mded  me 
so  much  in  my  own  studies  on  this  subject.  The  classification  finally 
adopted  by  the  Society  was  one  which  especially  relates  to  intauts  anc 
young  children,  and  you  must  remember  that  in  what  I am  about  to  say 
concerning  this  important  class  of  diseases  I am  dealing  especially  with  tins 
“ly  period  of  life.  The  diseases  of  the  gastro-enteric  tract  as  they  occur 
in  older  children  resemble  so  closely  those  of  adults  that  they  need  not 
occupy  a prominent  place  in  lectures  on  children,  especially  as  the  patho  o y 
Symptoms  of  this  later  period  of  life  differ  very  materially  from  those 
of  the  earlier  periods.  These  differences  are  still  more  strongly  marked 
from  the  fact  that  children  succumb  much  mom  readily  to  the  early  stages 
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of  a disease  than  do  adults,  and  may  die  before  the  later  and  more  charac- 
teristic lesions  and  symptoms  of  the  disease  have  developed.  There  are 
certain  known  facts  resulting  from  the  anatomical  and  physiological  peculi- 
arities existing  in  infancy  which  play  a significant  part  in  all  these  diseases. 
It  is  well,  therefore,  first  to  explain  the  general  principles  which  influence 
the  symptoms  and  prognosis  of  these  diseases  before  attempting  to  describe 
each  disease  separately.  In  many  cases  we  can  arrive  at  only  approximate 
conclusions  as  to  the  actual  lesion  which  exists  and  the  prognosis  which 
should  be  given.  A practical  clinical  diagnosis  should  be  made  according 
to  the  region  where  the  stress  of  the  lesion  exists,  rather  than  to  the  patho- 
logical lesions  which  are  present. 

General  Etiology. — In  the  present  state  of  our  knowledge  it  is  not 
practicable  to  discuss  in  detail  the  various  supposed  causes  of  gastro-enteric 
disturbances.  We  can  suppose  that  these  disturbances  may  be  due  to  ner- 
vous conditions  which  may  act  alone  or  may  render  the  tissues  vulnerable 
to  bacteria.  Some  of  these  diseases  are  caused  by  specific  organisms,  while 
others  are  due  to  a number  of  organisms.  These  bacteria  act  either  of 
themselves  or  through  their  products. 

In  a general  way,  these  diseases  can  be  classified  as  functional  and 
organic.  The  organic  class  may  be  divided  into  inflammatory  and  non- 
inflammatory diseases,  although  the  boundary-line  between  these  two  con- 
ditions is  at  times  very  doubtful.  A prominent  and  important  peculiarity 
of  these  diseases  as  they  occur  in  infancy  is,  as  would  naturally  be  expected 
at  this  early  period  of  development,  a variety  of  symptoms  which  are  pro- 
duced by  reflex  causes.  By  the  term  reflex  we  mean  peripheral  irritation 
with  a resulting  action.  By  functional  we  mean  a disturbance  of  the  function 
of  the  organ  without  a known  lesion.  By  organic  we  mean  a known  lesion. 

In  addition  to  these  cases  are  others  which,  as  yet  imperfectly  under- 
stood, seem  to  be  produced  by  certain  morbid  products  eliminated  from  the 
blood  by  the  gastro-enteric  tract,  as,  for  example,  urea.  This  etiological 
factor  can  be  spoken  of  under  the  term  eliminative. 

General  Pathology. — The  general  pathological  anatomy  of  the 
gastio-enteric  tract  of  infancy  and  early  childhood  is  essentially  that  of  the 
ileum  and  colon.  In  those  cases  in  which  the  more  severe  lesions  are 
present  the  stress  of  the  lesion  is  usually  in  the  lower  ileum  and  the  colon, 
and  very  frequently  in  the  colon  only.  For  this  reason  the  terms  ileo- 
colitis and  colitis  seem  more  descriptive  than  ileo-enteritis  and  enteritis. 
The  pseudo-membrane  in  ileo-colitis  is  often  extensive,  but  sloughing  and 
perforation  are  exceedingly  rare  in  young  children.  It  is  at  present  believed 
that  not  all  ulcers  of  the  gastro-enteric  tract  are  necessarily  inflammatory. 
I ie  great  number  of  lymph-nodules  and  the  abundance  of  the  lymphatic 
plexuses  are  the  principal  anatomical  conditions  which  influence  the  pathol- 
ogy of  the  enteric  tract  iu  early  life. 

General  Bacteriology.— The  knowledge  of  the  different  bacteria 
Mhich  occur  in  the  gastro-enteric  tract,  and  of  the  connection  which  they 
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have  with  the  different  diseases,  is  at  present,  with  few  exceptions,  uncertain 
and  unreliable.  There  is  little  doubt  that  the  bacteria  may  find  their  way, 
by  means  of  the  stomach,  to  the  intestine,  and  that  the  acid  secretion  of  tta 
stomach  which  they  meet  in  their  way  through  it  is  not  sufficient  to  prevein* 
their  arriving  alive  in  the  intestine.  We  know  that  these  bacteria  play  such 
an  important  role  in  their  etiological  relations  to  the  various  diseases  that 
full  weight  must  be  given  to  their  presence  when  we  are  treating  the  disease. 
It  would  seem  that  the  bacteria  which  are  commonly  found  in  the  intestine 
-when  it  is  in  a normal  condition  do  not  cause  any  abnormal  conditions ; but 
when  the  intestine  has  become  irritated,  from  mechanical  or  thermic  causes, 
the  bacteria  are  able  to  penetrate  its  mucous  membrane,  become  noxious, 
and  produce  abnormal  symptoms,  often  of  a serious  nature. 

General  Symptomatology. — Vomiting  as  a symptom  is  often  very 
misleading  in  early  life,  so  far  as  the  differential  diagnosis  between  the 
stomach  and  the  intestine  is  concerned,  as  it  frequently  occurs  from  disturb- 
ance in  any  part  of  the  gastro-enteric  tract,  aud  should  not  be  considered 
as  indicative  of  any  one  disease.  Serious  symptoms  during  life  are  often 
proved  at  the  autopsy  to  have  been  produced  by  no  pathological  lesion, 
while  grave  lesions  may  be  found  at  the  autopsy  where  the  intestinal  symp- 
toms during  life  were  very  mild. 

Marked  diarrhoea  may  exist  during  life  and  no  lesions  be  present  at  the 
autopsy.  Serious  lesions  may  exist,  and  yet  no  blood  appear  in  the  dejec- 
tions. Blood  may  appear  in  the  dejections,  and  yet  no  serious  lesion  exist, 
the  hemorrhage  being  only  temporary,  and  comparable  to  epistaxis. 

General  Diagnosis. — The  observation  of  the  temperature  is  very 
important  for  the  diagnosis  of  these  diseases.  As  a rule,  an  elevated  tem- 
perature of  short  duration  points  towards  functional  and  toxic  disturbances, 
while  an  elevated  temperature  long  continued  points  towards  inflammatory 
lesions. 

Intestinal  discharges  are  often  very  misleading  for  diagnosis. 

Having  considered  aud  accepted  these  general  principles  relating  to  dis- 
eases of  the  gastro-enteric  tract  in  infancy,  the  American  Pediatric  Society 
adopted  the  following  classification  (Table  109),  as  presented  to  them  by 
their  committee.  This  classification  must  be  understood  to  be  merely  pro- 
visional, and  is  for  the  purpose  of  aiding  those  who  are  interested  in  this 
subject  to  work  with  uniformity. 

At  the  same  time  it  is  believed  that  it  is  a great  advance  upon  the 
unmeaning  and  misleading  nomenclature  now  cunent. 

On  examining  this  table  (Table  109)  you  will  see  that  whenever  the 
etiology  has  been  definitely  determined  it  is  made  to  designate  the  disease, 
but  the  true  etiology  is  still  unknown  in  so  many  cases  that  other  terms 
have  of  necessity  been  used,  the  names  simply  representing  the  extent  of  the 

knowledge  we  have  of  the  especial  disease. 

The  diseases  of  the  gastfo-enteric  tract  may,  on  this  basis,  be  divide! 
into  diseases  of  the  stomach  (gastric),  diseases  of  the  intestine  (entenc),  and 
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Animal  Parasites.  Chronic  S -Appendicitis.  , _ „ 

t lleo- Colitis  or  Colitis  . J follows  acute  attacks,  especially  of  ileo-colitis. 
j Tubercular. 


Fig.  107. 


Colon  showing  presence  of  bismuth  which  had  been  given  by  the  mouth. 

(Page  839.) 
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the  disturbances  which  arise  from  animal  parasites.  The  diseases  are  then 
divided  into  those  which  arise  from  developmental,  those  which  arise  from 
functional,  and  those  which  arise  from  organic  causes.  The  organic  diseases 
are  subdivided  into  non-inflammatory  and  inflammatory,  and  the  functional 
and  organic  diseases  into  acute  and  chronic. 

General  Treatment. — In  the  treatment  of  these  diseases  we  should 
endeavor  to  carry  out  four  general  rules:  (1)  to  combat  the  serious  condi- 
tions already  referred  to;  (2)  to  dislodge  the  bacteria  as  quickly  as  possible, 
perhaps  by  laxatives  and  irrigation ; (3)  not  to  introduce  into  the  gastro- 
enteric tract  for  a certain  period  food  which  may  prove  a favorable  culture 
ground  for  the  bacteria,  since  it  has  been  shown  that  where  the  food  is 
sterile  when  it  enters  the  gastro-enteric  tract  it  is  quite  effective  in  reducing 
the  number  of  bacteria  in  the  intestine ; (4)  to  introduce  such  drugs  into 
the  gastro-enteric  tract  as  may,  by  their  anti-fermentative  and  germicidal 
powers,  diminish  the  action  of  or  destroy  the  bacteria.  This  last  rule  is, 
however,  very  difficult  to  carry  out,  and,  with  our  present  knowledge 
of  drugs  and  their  administration,  practically  impossible.  It  is  true 
that  we  know  that  subnitrate  of  bismuth  is  an  anti-ferment,  and  that  it 
reaches  the  part  of  the  enteric  tract  which  we  know  to  be  most  affected  in 
enteric  disturbances  characterized  by  fermentation.  In  proof  of  this  I 
need  simply  refer  you  to  this  intestine  (Fig.  107,  facing  page  838)  of  an 
infant,  given  to  me  by  Dr.  Holt,  to  illustrate  this  point,  where  bismuth  had 
been  given,  and  where  at  the  autopsy  the  bismuth  was  found  thickly  coating 
the  mucous  membrane  of  the  small  intestine,  and  also  appearing  in  the  large 
intestine.  It  is,  however,  questionable  whether  in  any  case  the  attempt  to 
kill  the  bacteria  by  the  internal  administration  of  drugs  has  been  successful. 
Preparations,  such  as  salol,  which  are  known  to  be  broken  up  into  their 
carbolic  acid  components  on  reaching  the  intestine,  cannot  with  safety  be 
given  to  the  infant  in  doses  large  enough  to  kill  the  bacteria,  for  in  such 
doses  there  may  be  serious  results  from  poisoning.  We  can,  however, 
possibly , by  means  of  these  germicidal  drugs,  produce  a condition  in  the 
intestine  which,  though  not  conducive  to  the  death  of  the  bacteria,  may  yet 
be  so  unfavorable  for  their  growth  as  to  aid  our  treatment  when  we  are  en- 
eavoting  to  dislodge  them.  Nothing  definite  has,  however,  as  yet  resulted 
lorn  using  drugs  foi  this  purpose,  and,  so  far  as  I can  judge,  the  danger 

o treating  infants  or  young  children  in  this  way  is  greater  than  the  crood 
that  may  result  from  it.  b 
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LECTURE  XLIV. 

DISEASES  OF  THE  STOMACH. 

From  wliat  I told  you  in  the  last  lecture  you  will  understand  how  diffi- 
cult it  is  to  make  a differential  diagnosis  between  gastric  disease  and  gastro- 
enteric disturbance.  * The  only  symptom  which  definitely  shows  the  stomach 
to  be  involved,  whether  from  reflex,  functional,  or  organic  conditions,  is 
vomiting,  and,  as  we  know  that  in  many  cases  vomiting  is  caused  primarily 
by  disturbance  of  the  intestine,  we  really  have  no  symptom  which  represents 
gastric  disease  alone.  The  difficulty  of  locating  disease  in  the  stomach  is 
rendered  still  greater  by  the  fact  that  serious  organic  lesions  may  exist  in 
the  stomach  without  any  symptoms  whatever,  whether  of  vomiting,  pain, 
or  tenderness.  We  must,  therefore,  be  exceedingly  cautious  in  making  a 
diagnosis  of  diseases  of  the  stomach. 

Diseases  of  the  stomach  may  arise  from  developmental , functional , or 
organic  causes. 

DEVELOPMENTAL. — Under  developmental  affections  of  the  stomach 
are  included  malformations  and  malpositions.  A malformation  of  the  stom- 
ach may  be  represented  by  a narrowing  of  either  the  cardiac  or  the  pyloric 
orifice,  or  by  constrictions  in  various  parts  of  the  ventral  cavity,  which  are 
known  as  hour-glass  contractions.  A malposition  of  the  stomach  may  be 
met  with  in  various  places,  one  of  which  is  in  the  thoracic  cavity.  These 
malpositions,  however,  are  exceedingly  rare,  and  of  pathological  rather  than 
of  clinical  interest,  as  the  diagnosis  can  scarcely  be  made  during  life. 

FUNCTIONAL. — The  functional  diseases  of  the  stomach  play  a great 
role  in  infants  and  in  young  children.  They  may  be  of  an  acute  or  a chronic 
variety,  or  may  be  what  X have  spoken  of  as  eliminative.  The  lattei  class, 
in  which  certain  morbid  and  irritating  substances  are  supposed  to  enter  the 
stomach  as  though  it  were  an  excretory  organ,  may  in  the  future  explain 
many  of  the  rather  obscure  gastric  symptoms  which  arise  in  early  life,  but 
at  present  our  knowledge  concerning  this  class  of  cases  is  so  slight  and 
indefinite  that  they  need  merely  be  alluded  to.  Acute  functional  gastric 
symptoms  may  be  produced  by  a number  of  causes,  but  in  general  they 
are  to  be  understood  as  arising  from  a nervous  condition  represented  by 
vomiting  or  by  a disturbance  of  the  function  of  digestion,  which  had  best 
be  spoken  of,  until  more  is  known  of  the  subject,  as  simple  indigestion. 

Nervous  (Vomiting). — Vomiting  may  arise  from  gastric  oi  fiom 
intestinal  irritation  in  many  diseases,  such  as  tubercular  meningitis,  from 
heat,  cold,  fright,  and  from  other  causes.  Direct  irritation,  from  foreign 
bodies,  food,  or  otherwise,  may  produce  a reflex  form  of  vomiting.  n 
these  cases  the  cause,  if  possible,  should  be  removed,  and  the  stomach  given 
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a complete  rest  until  the  nervous  disturbance  has  subsided.  As  a rule, 
no  internal  remedies  are  indicated  in  these  cases,  except  an  emetic  where 
the  vomiting  arises  from  the  reflex  causes  just  described,  or,  if  necessary, 

lavage.  _ 

There  is  one  form  of  vomiting,  however,  which  is  of  such  importance 

that  it  must  be  spoken  of  as  a disease  by  itself.  There  is  no.  name  which 
can  be  given  to  it  except  that  of  persistent  vomiting,  as  no  single  definite 
cause  nor  any  pathological  lesion  has  ever  been  proved  to  produce  it.  It  has 
not  even  been  shown  that  it  is  a primary  disturbance  of  the  stomach.  In 
fact,  in  many  cases  it  is  possible  that  the  source  of  irritation  is  entirely  out- 
side of  the  stomach,  and  perhaps  connected  with  the  great  sympathetic 
ganglia,  such  as  the  solar  plexus. 

Etiology. — The  inciting  cause  of  the  vomiting  in  most  cases  is  obscure, 
but  is  evidently  very  varied.  It  does  not  seem  to  be  produced  especially  by 
errors  of  diet,  but,  on  the  contrary,  occurs  in  children  whose  diet  has  been 
most  carefully  regulated.  Undue  exposure  to  cold,  fright,  and  excitement 
all  appear  to  me  to  have  sometimes  an  etiological  influence  on  the  disease. 
This  form  of  vomiting  may  occur  at  any  age.  I have  met  with  cases  in 
young  infants  and  throughout  the  whole  period  of  childhood.  The  attacks 
may  occur  not  only  in  delicate,  nervous  children,  but  also  in  those  who  are 
quite  vigorous. 

Symptoms. — The  attack  is  very  apt  to  come  on  suddenly,  the  child 
being  previously  in  good  health  and  not  having  shown  any  digestive  disturb- 
ance. The  period  over  which  the  disease  extends  and  the  intervals  of  the 
vomiting  during  the  attack  vary  considerably,  but  in  those  cases  which  have 
come  under  my  notice  they  are  somewhat  as  follows.  The  child,  without 
any  especial  warning,  begins  to  vomit,  and  at  first  the  vomitus  will  simply 
be  the  remains  of  food  which  still  happen  to  be  in  the  stomach.  It  will 
continue  to  vomit  quite  regularly  every  fifteen  or  thirty  minutes.  This  may 
last  for  ten  or  twelve  hours ; the  intervals  then  grow  longer,  and  sometimes 
the  vomiting  will  cease  for  twelve  or  fifteen  hours  and  then  begin  again. 
Occasionally  a little  mucus  appears  in  the  vomitus,  but  not  to  any  great 
extent.  As  the  disease  progresses,  a slight  amount  of  bile  usually  appears 
in  the  vomitus.  A very  prominent  symptom  is  thirst,  the  child  crying  con- 
tinually for  water,  and  vomiting  it  soon  after  it  is  taken.  As  a rule,  the 
temperature  in  these  cases  is  normal  or  subnormal.  The  pulse  varies,  but  is 
very  apt  to  be  slow,  sometimes  intermittent,  and  may  become  weak.  After 
the  first  twenty-four  hours  the  child  emaciates  rapidly,  looks  very  ill,  and 
becomes  apathetic. 

Unless  the  disease  is  unwisely  treated  by  endeavoring  to  introduce  food 
or  drugs  into  the  stomach,  it  will  usually  prove  to  be  self-limited,  and  will 
run  its  course  in  two  or  three  days.  In  some  cases  the  length  of  the  attack 
is  much  shorter,  being  comprised  within  twenty-four  hours,  while  in  others 
it  may  last  for  many  days.  The  recovery  is  often  as  sudden  as  was  the 
onset  of  the  disease.  As  soon  as  the  vomiting  has  stopped,  the  appetite 
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returns ; there  are  no  special  symptoms  of  indigestion;  the  child  takes  its 

, well,  and  the  emaciation  disappears  rapidly.  Relapses  occasionally 
take  place.  J 

Diagnosis.— The  diagnosis  of  persistent  vomiting  is  often  difficult 
more  on  account  of  a lack  of  sufficient  knowledge  concerning  the  disease 
than  from  much  evidence  of  the  existence  of  the  diseases  which  it  is 
supposed  to  simulate.  In  these  cases  an  examination  of  the  abdomen  should 
be  made  at  once,  including  a rectal  examination.  This  is  necessary  in  order 
to  exclude  such  sources  of  vomiting  as  intussusception  and  appendicitis. 
The  absence  of  any  marked  increase  in  the  temperature  and  a careful 
examination  of  the  thorax  will  in  most  cases  exclude  the  sudden  onset  of 
some  pulmonary  disease  or  of  the  acute  infectious  diseases.  The  disease 
which  is  most  commonly  suspected  in  these  cases  is  tubercular  meningitis. 
In  some  instances,  after  the  disease  has  lasted  for  two  or  three  days,  the 
resemblance  to  tubercular  meningitis  may  be  quite  striking ; but  if  the 
whole  course  of  the  affection  is  taken  into  consideration,  the  diagnosis  soon 
becomes  clear.  In  persistent  vomiting  the  face  and  general  appearance  of 
the  child  indicate  nausea  rather  than  the  apathy  which  would  be  present 
in  tubercular  meningitis.  The  mind  also,  in  contradistinction  to  what  takes 
place  in  the  latter  disease,  is  clear,  the  child  remaining  quiet  merely  because 
it  is  exhausted.  The  great  thirst  which  I have  already  mentioned  as  being 
present  in  persistent  vomiting  also  aids  materially  in  the  differential  diag- 
nosis from  tubercular  meningitis.  The  sudden  onset  of  the  vomiting  in  a 
previously  healthy  child  is  quite  different  from  the  slow  progress  and  the 
occasional  vomiting  of  a cerebral  type  met  with  in  tubercular  meningitis. 

After  the  first  twenty-four  hours,  persistent  vomiting  is  readily  differen- 
tiated from  attacks  of  simple  indigestion,  as  where  the  vomiting  arises 
from  indigestion  the  stomach  is  speedily  relieved,  and  the  vomiting  does 
not  continually  recur  without  apparent  cause,  as  is  the  case  where  persistent 
vomiting  is  present. 

Persistent  vomiting  is  also  very  commonly  diagnosticated  as  acute 
gastric  catarrh,  but  in  the  latter  disease  the  heightened  temperature,  coated 
tongue,  pain,  and  tenderness  in  the  epigastrium  will,  after  the  first  twenty- 
four  hours,  allow  us  to  differentiate  the  two  diseases. 

Prognosis. — The  prognosis  of  persistent  vomiting  varies  according  to 
the  age  of  the  individual  affected.  In  young  infants,  especially  in  those 
whose  vitality  is  weak,  it  may  prove  to  be  a very  serious  disease,  from  the 
exhaustion  which  invariably  arises  in  the  first  twenty-four  hours.  I he 
rule  is  that  the  younger  the  individual  the  more  prostrating  and  serious 
is  the  disease.  Even  older  children  are  at  times  so  prostrated  by  the  con- 
tinuous vomiting  that  grave  doubts  are  often  entertained  as  to  their 
ultimate  recovery.  In  general,  however,  the  prognosis  in  these  cases  is 
good,  and,  although  I have  met  with  a number  of  them,  I have  never  seen 
the  disease  result  in  death. 

Treatment. — The  treatment  of  persistent  vomiting  is  essentially  star- 
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vation  during  the  first  twenty-four  hours.  The  child  should  be  kept  per- 
fectly quiet  in  a darkened  room.  If  after  twenty-four  hours  the  vomiting 
still  continues,  or  even  before  if  there  appears  to  be  much  exhaustion,  or  if 
the  child  is  restless  and  sleepless  and  has  an  inteimittent  pulse,  hy  drate  of 
chloral  and  bromide  of  potassium,  dissolved  in  brandy  and  water,  should 
be  given  by  the  rectum.  These  are  intended  to  procure  sleep  and  to  stimu- 
late the  nervous  centres.  As  a rule,  however,  the  child  is  quiet,  and  sleeps 
in  the  intervals  of  the  vomiting,  and,  as  the  disease  usually  attacks  an 
infant  or  a child  who  has  been  perfectly  well,  cardiac  weakness  is  not  com- 
monly shown  in  the  first  forty-eight  hours.  No  food  and  no  drugs  should 
be  given  by  the  mouth.  After  forty-eight  hours,  small  enemata  of  pepton- 
ized milk  can  be  given,  and  when  the  disease  appears  to  have  run  its 
course,  as  it  often  does  in  three  or  four  days,  small  quantities  of  a carefully 
modified  alkaline  milk  can  be  tried  cautiously  by  the  mouth.  A mistake  is 
usually  made  in  the  treatment  of  the  disease  in  feeding  by  the  mouth  too 
early. 

I shall  speak  of  a few  illustrative  cases  of  this  disease  which  have  come 
* under  my  notice,  as  a knowledge  of  them  will  be  of  great  use  to  you  in 
your  practice. 

The  first  (Case  407)  was  an  infant,  eight  months  old,  strong  and  healthy,  whose  food  had 
always  been  the  milk  of  a wet-nurse.  Without  any  previous  symptoms  the  infant  began  to 
vomit,  and  continued  to  vomit  every  fifteen  minutes  for  twelve  hours.  The  intervals  then 
became  longer,  and  the  vomiting  ceased  entirely  on  the  third  day  of  the  attack.  During 
the  attack  the  infant  emaciated  rapidly,  so  that  it  looked  as  though  it  were  in  the  last 
stages  of  some  wasting  disease.  It  lay  perfectly  quiet  and  slept  in  the  intervals  of  the 
vomiting.  Its  mind  was  clear.  Its  temperature  was  subnormal,  and  its  pulse  weak  and 
intermitting.  It  was  treated  by  rectal  enemata  of  brandy,  peptonized  milk,  and  bromide 
of  potassium. 

The  infant  had  several  attacks  of  this  kind  in  each  of  the  following  years  of  its  life 
until  it  was  five  or  six  years  old,  when  it  would  sometimes  go  for  six  months  or  a year  with- 
out an  attack.  As  it  grew  older  the  attacks  became  less  severe,  and  when  it  was  ten  years 
old  they  ceased  entirely. 

The  next  case  (Case  408)  was  that  of  a girl,  twenty-two  months  old,  whom  I saw  in 
consultation  with. Dr.  Joseph  Stedman.  She  was  perfectly  well  before  the  vomiting  began. 
Her  temperature  was  normal : the  pulse  was  slightly  accelerated  at  first,  and  later  became 
slow  and  intermittent.  During  the  first  four  days  of  the  attack  the  vomiting  was  almost 
continuous,  and  she  became  so  weak  and  exhausted  on  the  fourth  day  that  it  was  feared 
she  might  die  suddenly.  There  were  great  restlessness,  dilated  pupils,  throwing  of  the  head 
backward,  slow  pulse,  and  normal  respirations.  The  emaciation  was  rapid.  The  urine  was 
scanty.  On  the  fifth  day,  the  vomiting  having  continued,  she  fell  into  a state  of  collapse, 
the  pulse  was  hardly  perceptible,  her  countenance  was  ghastly,  and  her  extremities  were 
cold.  At  one  time  after  a severe  attack  of  vomiting  she  became  cyanotic,  and  was  almost 
stifled  by  tenacious  mucus.  This,  when  vomited,  appeared  to  invade  the  larynx,  so  that 
it  seemed  as  though  her  life  was  saved  a number  of  times  by  the  prompt  action  of  an 
experienced  nurse.  On  the  sixth  day  the  vomiting  grew  less,  and  on  the  seventh  day 
it  ceased.  She  was  not,  however,  able  to  be  up  and  about  until  the  eleventh  day,  and  was 
not  entirely  well  until  the  third  week  from  the  time  that  she  was  attacked.  The  treatment 
in  this  case  was  the  same  as  in  the  previous  one. 

A third  case,  a hoy  (Case  409),  nine  years  old,  was  seen  by  me  in  consultation  with  Dr. 

• o.  Harrington.  This  boy  was  attacked  suddenly  with  vomiting  as  described  in  the 
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previous  cases.  The  duration  of  the  attack  was  about 
extreme,  and  the  boy’s  strength  was  supported  solely  by 
two  weeks  could  anything  be  retained  by  the  stomach. 
These  last  two  cases  were  unusually  protracted. 


two  weeks.  The  prostration  was 
enemata,  as  at  no  time  during  the 


Acute  Gastric  Indigestion  (Acute  Dyspepsia). — By  indigestion  we 
mean  a disturbance  ot  the  gastric  secretions  interfering  with  the  function  of 
the  stomach  to  such  a degree  as  to  cause  morbid  symptoms.  Exactly  what 
this  disturbance  is  in  infants  and  young  children  has  not  yet  been  clearly 
proved.  The  cause  of  acute  indigestion  in  infants,  and  in  almost  every 
case  in  young  children,  is  the  food  which  is  given  to  them.  This  is 
especially  noticeable  in  the  first  year.  The  ages  at  which  indigestion  most 
frequently  occurs  in  this  period  are,  first,  in  the  early  days  of  life,  when  the 
equilibrium  of  the  breast-milk  has  not  been  established ; second,  in  the 
middle  of  the  first  year,  when  the  breast-milk  is  so  apt  to  be  replaced  or 
supplemented  by  some  other  food ; and,  third,  at  the  end  of  the  year,  when 
entirely  new  articles  of  diet  are  usually  given  to  the  infant. 

Symptoms. — The  symptoms  of  acute  indigestion  are  extreme  pallor, 
nausea,  eructations  of  gas,  a general  appearance  of  discomfort,  due  probably 
to  the  pain  induced  by  the  development  of  gas  in  the  stomach,  with  its 
resulting  distention,  and  finally  vomiting.  If  the  diet  is  exclusively  of 
milk,  the  vomitus  will  usually  contain  large  curds  of  the  coagulated  pro- 
teids.  In  connection  with  the  gastric  disturbance  there  is  commonly  consti- 
pation, although  sometimes  there  may  be  a relaxed  condition  of  the  bowels. 
The  faecal  discharges  accompanying  these  attacks  are  of  an  abnormal  color, 
usually  a mixture  of  green,  white,  and  yellow,  and  of  sour  odor.  There  is 
little  or  no  fever.  At  times  the  symptoms  are  so  severe  that  the  infant 
looks  as  though  it  were  going  to  die.  In  rare  cases  also  reflex  symptoms  of 
a serious  aspect  may  arise,  such  as  I have  already  described  when  speaking 
of  asthma  dyspepticum  (page  750). 

Diagnosis. — Sometimes  the  diagnosis  is  obscured  by  the  absence  of 
vomiting,  but  the  pallor  and  nausea  are  usually  of  sufficient  prominence  to 
allow  us  to  decide  that  the  seat  of  the  disturbance  is  the  stomach.  An 
emetic,  such  as  one-half  to  one  teaspooonful  of  wine  of  ipecac,  usually  re- 
lieves the  symptoms  promptly  and  makes  the  diagnosis  clear. 

Treatment. — The  treatment  of  acute  indigestion  is  to  empty  the 
stomach,  to  give  a mild  laxative  in  order  to  clear  away  the  undigested 
food,  and  to  regulate  the  diet.  The  laxative  may  be  one  or  two  tea- 
spoonfuls of  castor  oil,  an  eighth  to  a tenth  of  a grain  of  calomel  for  four 
or  five  doses,  or  a teaspoonful  of  liquid  magnesia.  If  the  food  has  been 
breast-milk,  an  analysis  of  the  milk  should  be  made  at  once,  and  the 
proper  modification  of  the  milk,  according  to  the  rules  which  I have 
already  given  you,  should  be  carried  out.  If  the  infant  is  being  fed  on  an 
improperly  modified  milk,  or  if  improper  food  of  any  kind  has  been  given 
to  it,  a recurrence  of  the  attacks  can  easily  be  obviated  by  a modification 
of  the  elements  of  the  food  which  seem  to  have  produced  the  disturbance. 
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Thus,  iu  a number  of  cases  I have  found  that  whenever  the  infant’s  food 
was  modified  so  as  to  raise  the  percentage  of  the  sugar  above  5,  acute  indi- 
gestion followed.  In  like  manner  in  certain  cases  the  percentage  of  the  fat 
had  to  be  reduced  to  3,  or  perhaps  2.5,  and  the  proteids  even  as  low  as 
0.45,  for  a number  of  weeks  until  the  digestive  function  of  the  stomach 
became  normal. 

In  older  children  the  symptoms  are  similar  to  those  which  I have  just 
described,  and  the  diagnosis  and  treatment  the  same  as  in  the  infant,  for 
there  is  no  way  by  which  an  attack  of  acute  indigestion  can  be  so  surely 
prevented  from  recurring  as  by  at  once  placing  the  child  for  several  days  on 
an  exclusive  diet  of  a milk  modified  in  such  a way  as  to  contain  a percent- 
age of  from  2 to  5 of  fat,  5 to  6 of  sugar,  1 to  2 of  proteids,  and  10  of 


lime  water. 

Chronic  Gastric  Indigestion  (Chronic  Dyspepsia). — If  the  attacks 
of  acute  indigestion  are  allowed  to  occur  frequently  from  lack  of  proper 
treatment,  a subacute  or  chronic  form  of  the  disease  develops. 

Symptoms. — In  infants  the  symptoms  of  chronic  indigestion  are  much 
less  severe  than  those  of  the  acute  form.  The  infant  is  apt  to  vomit  after 
taking  its  food,  to  be  restless,  fretful,  and  either  to  lose  in  weight  or  not  to 
gain.  Its  sleep  will  be  very  much  disturbed,  apparently  by  pain  from 
flatus.  In  chronic  indigestion  the  bowels  are  apt  to  be  constipated,  but  this 
is  not  always  the  case.  The  chronic  indigestion  of  older  children  presents  a 
somewhat  different  aspect.  The  temperature  is  at  times  somewhat  height- 
ened. The  tongue  is  apt  to  be  coated,  and  the  breath  to  have  an  odor.  These 
children  do  not  vomit  so  frequently  as  do  infants.  They  lose  in  weight, 
become  fretful,  and  get  tired  easily. 

Treatment. — I have  seldom  found  the  use  of  any  especial  drug  to  be 
of  much  benefit  in  these  cases  of  chronic  indigestion.  In  quite  a number 
of  cases  of  both  acute  and  chronic  indigestion,  before  any  food  is  introduced 
into  the  stomach  it  is  often  wise  first  to  wash  out  the  stomach  thoroughly 
(lavage).  This  procedure  is  especially  indicated  if  the  indigestion  has  pro- 
duced continuous  vomiting. 

The  technique  of  washing  out  the  stomach  is  very  simple.  A soft  rub- 
ber catheter  with  a double  eye,  No.  21  French  scale,  as  recommended  by 
Dr.  Holt  for  infants  under  six  months,  and  No.  25  for  older  children,  is 
attached  by  means  of  a piece  of  glass  tubing  7.5  cm.  (3  inches)  long  to 
another  rubber  tube  which  is  50.5  cm.  (20  inches)  long  attached  to  a funnel, 
preferably  of  hard  rubber,  and  capable  of  holding  from  90  to  120  c.c.  (3  or 
4 ounces).  The  infant  is  seated  upright  in  the  nurse’s  lap,  with  its  head 
inclined  forward  and  resting  on  the  nurse’s  arm.  Its  arms  are  controlled 
by  a towel  pinned  around  them.  The  catheter,  having  been  wet  with  warm 
water,  is  easily  passed  over  the  base  of  the  tongue  into  the  stomach.  As 
there  is  often  considerable  gas  in  the  stomach,  the  funnel  should  be  raised 
as  high  as  possible  above  the  infant’s  head,  in  order  that  the  gas  mav  pass 
out  from  the  stomach.  From  90  to  120  c.c.  (3  or  4 ounces)  of  sterilized 
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water  should  be  poured  iuto  the  stomach  by  means  of  the  funnel.  The  fun- 
nel is  then  depressed  below  the  level  of  the  stomach,  and  the  gastric  contents 
will  in  this  way  be  siphoned  out.  As  the  curds  are  often  too  large  to  pass 
through  the  eye  of  the  catheter,  a number  of  washings  will  often  be  necessary 
to  break  them  up.  By  washing  out  the  stomach  not  only  arc  the  irritating 
substances  which  are  producing  the  indigestion  removed,  and  the  mucous 
lining  of  the  stomach  left  free  to  recover  its  normal  condition,  but  it  is 
also  possible  to  have  a chemical  examination  of  the  contents  made.  Clini- 
cally, however,  the  latter  is  not  necessary,  although  it  is  of  great  interest 
physiologically.  No  food  should  be  introduced  into  the  stomach  for  at 
least  two  hours  after  the  washing.  The  washing  of  the  stomach  is  almost 
entirely  free  from  danger,  and,  in  addition  to  being  an  important  part  of 
the  treatment  of  indigestion,  is  often  of  great  nse  where  poisonous  substances 
have  been  swallowed. 

This  method  of  treating  disturbances  of  the  stomach  is  more  valuable  in 
young  infants  than  in  older  children,  because  the  latter  resist  so  vigorously 
that  the  remedy  is  often  of  more  harm  than  good.  The  tube  can,  however, 
usually,  even  in  older  children,  be  introduced  by  aid  of  the  ordinary  gag 
which  is  used  for  intubation.  Two  assistants  are  usually  necessary  in  intro- 
ducing the  tube  in  older  children,  while  in  infants  one  assistant  is  sufficient. 
In  some  cases  it  is  found  necessary  to  introduce  the  tube  through  the  nose. 
The  tube  should  be  passed  into  the  throat  rapidly,  since  the  gagging  and 
vomiting  occur  chiefly  when  the  tube  touches  the  pharynx.  There  is 
usually  an  escape  of  gas  or  gastric  contents  as  soon  as  the  tube  enters  the 
stomach. 

When  the  inflow  of  water  through  the  tube  is  shown  to  be  too  rapid,  by 
the  fact  that  the  infant  holds  its  breath  too  long,  or  by  its  crying,  vomiting, 
or  coughing  continuously,  the  flow  should  be  stopped  for  a short  time.  Care 
must  also  be  taken  not  to  introduce  the  catheter  too  far  into  the  stomach, 
as  it  may  bend  on  itself  and  interfere  with  the  flow  of  the  returning  water 
and  gastric  contents.  If  the  gastric  contents  are  expelled  along  the  side  of 
the  tube  rather  than  through  it,  the  tube  should  be  withdrawn  until  the 
vomiting  has  ceased.  There  seems  to  be  no  danger  of  passing  the  tube  into 
the  larynx,  or  of  perforating  the  stomach  with  it. 

Lavage  is  contra-indicated  where  there  is  cardiac  disease  or  any  severe 
pulmonary  disturbance,  and  when  the  introduction  of  the  catheter  continues 
to  excite  vomiting  it  should  be  used  with  extreme  caution.  The  fact  that 
the  infant  is  in  a feeble  condition  is  not  a contra-indication  to  this  treat- 
ment. 

In  connection  with  lavage  it  is  well  to  speak  of  forced  feeding  (gavage) 
in  the  treatment  of  infants  and  young  children.  In  cases  of  acute  and 
chronic  indigestion,  and  also  where  a catarrhal  condition  of  the  stomach 
is  present,  the  infants  at  times  refuse  to  take  any  food  whatever.  J his 
docs  not  occur  merely  where  the  disturbance  is  in  the  stomach  : I have 
frecjuently  met  with  it  in  severe  cases  of  all  kinds  of  disease.  In  a 


DISEASES  OF  THE  STOMACH. 


847 


number  of  instances,  where  the  infants  would  probably  have  died  of  starva- 
tion had  not  gavage  been  employed,  this  means  of  providing  for  theii  nour- 
ishment has  been  very  successful,  forced  feeding  may  sometimes  have  to 
be  employed  for  a number  of  days,  and  even  weeks,  before  the  child  will 

of  itself  swallow  again. 

The  technique  of  gavage  is  similar  to  that  of  lavage.  The  same  appa- 
ratus is  employed,  but  the  child  should  be  placed  flat  on  its  back  in  bed, 
and  its  head  held  by  an  assistant.  The  catheter  should  be  passed  into  the 
stomach  rapidly,  the  funnel  raised  up  in  the  air  for  a few  minutes  in  Older 
that  the  gas  may  escape,  and  the  amount  of  food  adapted  to  the  age  of  the 
child  should  then  be  poured  into  the  funnel.  As  the  last  of  the  food  dis- 
appears from  the  funnel,  the  catheter  is  pinched  tightly  and  quickly  with- 
drawn. This  precaution  is  important,  in  order  that  the  pharynx  shall  not 
be  irritated  either  by  the  slow  withdrawal  of  the  catheter  or  by  the  trickling 
of  the  remains  of  the  fluid,  as  vomiting  may  in  this  way  be  excited. 

One  of  the  advantages  which  has  resulted  from  the  use  of  the  stomach- 
tube  is  the  knowledge  we  have  acquired  of  the  time  which  the  food  remains 
in  the  stomach  at  different  ages.  Thus,  it  has  been  found  that  during  the 
early  weeks  of  life  the  stomach  is  nearly  emptied  in  an  hour,  while  in  older 
infants  two  hours  are  required  for  the  same  process.  This  knowledge  is 
especially  valuable  when  we  are  regulating  the  intervals  of  feeding  in  pre- 
mature infants,  and  in  infants  during  the  first  six  months  of  life.  These 
intervals  I have  already  given  in  my  lectures  on  Premature  Infants  and  on 
Feeding. 

Where  other  means  can  be  employed,  they  are  preferable  to  the  stom- 
ach-tube. I have  found  in  most  instances  where  infants  or  children  refuse 
to  take  their  food  that  the  simplest  way  of  forcing  it  upon  them  is  to  pinion 
the  arms  with  a towel  and  have  the  nurse  hold  the  child  half  reclining 
in  her  lap.  Sometimes  an  assistant  is  needed  to  hold  the  head,  but  this  is 
often  unnecessary.  Simply  pressing  the  child’s  nostrils  with  the  thumb  and 
finger  will  cause  it  to  open  its  mouth,  and  the  food  can  then  be  poured  in 
with  a spoon,  or,  as  I have  done  in  a number  of  cases,  by  means  of  a dropper 
with  a large  end.  A child  two  and  one-half  years  old,  who  has  recently 
been  under  my  care,  for  several  weeks  would  not  take  any  food  without 
being  forced  to  do  so.  Although  this  child  was  very  ill  with  pneumonia, 
involving  both  lungs,  it  was  fed  every  two  or  three  hours,  night  and  day, 
by  this  method.  After  the  first  two  or  three  feedings  it  did  not  resist,  and 
the  nose  did  not  have  to  be  pinched,  all  that  was  necessary  being  to  threaten 
to  do  so.  120  c.c.  (4  ounces)  of  milk  were,  after  a little  practice,  intro- 
duced by  means  of  the  dropper  into  the  child’s  stomach  in  five  or  six 
minutes. 

1 have  found  that  the  most  speedy  cure  of  chronic  indigestion  is  to  give 
the  child  a carefully  modified  alkaline  milk.  In  some  cases  it  will  be 
necessary  to  reduce  the  fat  or  sugar,  in  others  the  proteids,  but  in  every 
case,  as  soon  as  it  is  determined  which  of  these  elements  in  full  strength 
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does  not  suit  the  individual  digestion,  an  improvement  in  the  symptoms  will 
soon  follow  the  reduction  of  the  percentage  of’  that  element.  After  the 
indigestion  has  been  relieved  by  this  means,  other  articles  of  diet  adapted 
to  the  age  of  the  child  can  gradually  be  added. 

In  addition  to  the  direct  treatment  of  the  stomach,  the  intestinal  dis- 
turbance which  almost  always  accompanies  the  gastric  indigestion  should  be 
relieved  by  occasionally  giving  a dose  of  some  mild  laxative,  preferably  one 
of  the  salts  of  magnesia.  This  latter  treatment  is  indicated  not  only  for 
children,  but  for  young  infants,  because,  when  there  is  gastric  indigestion, 
the  undigested  food  which  passes  into  the  duodenum  is  a prolific  source  of 
intestinal  disturbance.  This,  by  adding  to  the  discomfort  of  the  child, 
weakens  it,  and  tends  to  prolong  the  gastric  indigestion. 

ORGANIC. — The  organic  affections  of  the  stomach  may  be  divided 
into  non-inflammatory  and  inflammatory.  They  are,  in  my  experience, 
very  rare  in  comparison  with  the  functional  diseases  which  I have  just 
described. 

Non-inflammatory. — The  non-inflammatory  conditions  of  the  stomach 
comprise  a diminution  in  the  size  of  the  organ,  mechanical  dilatation,  ulcers, 
and  new  growths. 

Contraction  of  the  Stomach. — In  certain  cases  the  gastric  capacity 
of  the  stomach  is  decidedly  diminished.  This  diminution  in  the  size,  as  a 
rule,  depends  upon  a lack  of  use,  such  as  occurs  in  infantile  atrophy.  Suffi- 
cient food  to  fill  the  stomach  is  not  taken,  and  in  this  way  the  stomach  is 
not  called  upon  to  perform  its  normal  work.  In  cases,  also,  where  there  is 
continuous  vomiting,  this  same  lack  of  use  may  produce  a diminution  in  the 
size  of  the  stomach.  These  cases  are  of  pathological  rather  than  of  clinical 
interest,  as  they  can  seldom  be  diagnosticated,  and  their  treatment  is  essen- 
tially that  of  the  special  disease  to  which  they  are  secondary. 

Dilatation  of  the  Stomach. — Dilatation  of  the  stomach  is  rather  more 
common  in  infancy  than  in  older  children.  It  may  rarely  arise  from  some 
malformation,  such  as  a stenosis  of  the  pylorus,  but  in  most  cases  is  the 
result  of  errors  in  feeding.  It  is  more  apt  to  occur  where  the  infant  is  not 
nursed,  unless  especial  care  is  taken  to  give  the  infant  the  quantity  of  food 
which  is  adapted  to  its  age  and  gastric  capacity.  When  the  infant  is  nursed, 
the  breast  seems  to  provide  the  amount  of  food  which  is  suitable.  Dilatation 
from  errors  in  feeding  may  be  caused  by  the  fact  that  the  food  is  not  adapted, 
either  in  quality  or  in  quantity,  to  the  age  of  the  individual  infant.  Wlieie 
the  quality  is  at  fault,  the  nutrition  of  the  tissues  of  the  stomach  is  inter- 
fered with,  and  its  walls  become  weak,  and  are  thus  more  easily  distended  by 
the  gas  which  results  from  the  abnormal  changes  in  the  food.  In  this  way 
dilatation  occurs.  This  class  of  cases  is  notably  represented  in  the  disease 
rhachitis,  where  dilatation  of  the  stomach  takes  place  very  readily . 

Where  the  quantity  of  the  food  is  not  properly  adapted  to  the  size  of 
the  stomach,  dilatation  can  take  place  in  even  a healthy  infant.  I have 
already  demonstrated  to  you,  in  my  lectures  on  Development  and  Feeding, 
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the  size  of  the  stomach  at  different  ages,  and  the  amount  of  food  which  it 
normally  holds.  I shall,  therefore,  not  repeat  what  I explained  to  you 
so  fully  at  that  time,  but  shall  merely  impress  upon  you  the  great  impor- 
tance of  carefully  regulating  the  amount  of  food  which  is  given  at  each 
feeding  during  the  first  year  of  life. 

Pathology. — The  pathological  condition  which  exists  in  cases  of 
gastric  dilatation  is  well  represented  in  this  stomach  (Fig.  108). 


Fig.  108. 
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from  general  malnutrition.  In  such  diseases  as  rhachitis  there  is  a stretching  of  the  muscular 
fibres,  as  well  as  an  atrophied  condition  of  the  entire  gastric  walls. 


Symptoms. — The  symptoms  of  dilatation  of  the  stomach  are  essentially 
those  of  chronic  indigestion.  Vomiting  is  quite  frequent,  and  continues 
until  the  stomach  has  been  entirely  emptied,  when  a period  of  relief  comes, 
to  last  until  fresh  irritation  arises  from  another  supply  of  food.  Abdominal 
pain,  flatulence,  and  general  discomfort  are  prominent  symptoms.  Emaci- 
ation and  rapid  loss  in  weight  also  occur.  In  some  cases,  in  young  infants, 
convulsions  may  arise,  apparently  due  to  the  reflex  disturbance  which  is 
produced.  There  are  usually  considerable  thirst  and  loss  of  appetite. 
When  the  dilatation  is  of  a high  grade,  the  vomiting  may  occur  only  after 
considerable  intervals, — twenty-four  to  forty-eight  hours, — during  which 
time  the  food  does  not  pass  out  through  the  pyloric  orifice  to  any  degree, 
but  collects  in  the  stomach. 

If  you  will  look  at  this  dilated  'stomach  (Fig.  108),  you  will  readily 
understand  the  mechanism  of  these  symptoms.  Under  normal  conditions 
the  stomach,  as  I have  already  shown  you  (page  85),  is  somewhat  tubular 
in  shape  and  oblique  in  position.  The  food  thus  easily  passes  through  the 
cardiac  to  the  pyloric  orifice.  In  dilatation  of  the  stomach,  on  the  contrary, 
the  greater  curvature  is  so  much  increased  and  depressed  below  the  level  of 
the  pyloric  orifice  that  a pouch  is  formed.  The  food,  collecting  in  this 
pouch  as  though  it  were  at  the  bottom  of  a well,  has  to  be  practically 
pumped,  by  the  contraction  of  the  muscular  walls,  up  to  and  through  the 
pyloric  orifice.  The  already  weakened  stomach  thus  has  to  perform  work 
for  which  it  is  not  fitted,  and  finally  is  relieved  by  spasmodic  vomiting. 
When  only  the  small  amount  of  food  adapted  to  their  normal  gastric 
capacity  is  given  to  young  infants  whose  stomachs  are  dilated,  a large  space 
of  empty  stomach  is  left  above  the  level  of  the  liquid  which  has  entered 
the  stomach.  This  creates  a feeling  of  emptiness  and  general  discomfort, 
so  that  the  infant  appears  to  be  hungry  when,  in  fact,  it  is  only  suffering 


from  the  feeling  of  incomplete  filling  of  the  stomach. 

Diagnosis. — On  inspection  the  abdomen  is  seen  to  be  distended  and 
tense,  and  on  percussion  to  be  highly  tympanitic  in  its  upper  part.  Succus- 
sion  is  not  an  especially  valuable  diagnostic  sign  in  dilatation  of  the  stomach. 
Succussion  is  so  frequently  found  in  many  conditions,  and  is  so  likely  to  be 
confounded  with  that  which  occurs  hi  the  colon,  that  it  cannot  be  relied  upon. 
The  outlines  of  a normal  stomach  when  somewhat  distended  vary  so  much 
in  infancy  that  the  results  of  percussion  are  often  very  misleading.  When, 
however,  the  tympanitic  resonance  is  found  to  extend  below  the  line  of  the 
umbilicus,  we  may  suspect  that  we  are  dealing  with  gastric  dilatation.  n 
infancy  the  cardiac  end  of  the  stomach  is  so  slightly  developed  that  any 
great  increase  in  the  area  of  gastric  percussion  to  the  left  is  an  important 

aid  in  making  the  diagnosis. 

The  differential  diagnosis  is  to  be  made  chiefly  from  dilatation  of 
colon.  In  many  cases  when  the  colon  is  dilated  it  is  impossible  to  deter- 
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mine  whether  the  stomach  is  also  dilated,  since  under  these  circumstances  the 
colon  can  almost  completely  cover  a largely  dilated  stomach.  In  older 
children,  in  cases  where  the  diagnosis  is  uncertain  I have  found  a valuable* 
means  of  determining  the  presence  of  dilatation  to  be  artificial  distention. 
This  can  be  done  without  harm  or  discomfort  to  the  child  by  giving  it  first 
one  half  of  a seidlitz  powder  and  then  the  other  half,  so  as  to  allow  the 
chemical  combination  to  take  place  in  the  stomach.  Except  in  certain  cases 
where  it  is  very  necessary  to  determine  whether  the  stomach  is  really  dilated, 
this  is  not  a procedure  which  I am  in  the  habit  of  adopting.  In  most  cases 
in  infants  and  children  clinically  satisfactory  results  can  be  obtained  by 
percussion. 

Prognosis. — If  the  dilatation  is  due  to  congenital  stenosis  of  the 
pylorus  the  prognosis  is  very  unfavorable.  In  other  cases  the  prognosis 
depends  upon  whether  the  condition  arises  from  improper  amounts  of  food 
or  from  some  disease,  such  as  rhachitis.  In  the  former  class  the  prognosis 
is  good,  and  the  stomach  under  a proper  regulation  of  the  diet  soon  resumes 
its  natural  size.  In  the  second  class  it  is  not  so  good,  and,  as  a rule,  the 
stomach  will  remain  more  or  less  distended  until  the  disease  which  causes 
the  dilatation  has  been  cured. 

Treatment.— If  the  case  is  an  obstinate  one,  lavage  is  an  important 
part  of  the  treatment.  In  many  cases,  however,  good  results  are  obtained 
simply  by  regulating  the  quality  and  quantity  of  the  food.  In  both  infants 
and  children  carefully  modified  milk  is  the  food  from  which  the  best  results 
are  obtained.  When  the  food  is  first  given  in  the  proper  amount  it  will,  as 
I have  just  told  you,  not  fill  the  stomach  nor  satisfy  the  demands  of  the 
infant.  Under  these  circumstances  the  infant  will  be  very  restless,  and  will 
often  cry  almost  continuously  from  the  time  of  one  feeding  until  the  next. 

T ou  must  impress  upon  the  nurse  that  these  signs  of  discomfort  are  liable 
to  last  for  a number  of  days,  until  the  stomach  has  more  nearly  resumed  its 
normal  size,  and  that  an  additional  supply  of  food  must  not  be  given  to  it. 


1 ®ha11  JePort  t0  y°u  the  case  of  an  infant  (Case  411),  four  months  old,  which  illustrates 
dilatation  of  the  stomach  as  it  occurs  in  the  first  year  of  life.  This  infant,  a male,  was  well 
and  strong  at  birth.  It  was  not  nursed,  but  was  fed  on  a mixture  of  milk,  cream,  and  water. 

t was  an  unusually  vigorous  infant,  and  is  reported  to  have  never  been  satisfied  with  the 
small  quantities  of  food  suitable  to  its  age.  When  it  was  three  weeks  old  it  was  given  150 

°.  i IT  i’1 * * * 5  °!  6 °]lnces)  at  each  meal-  Somewhat  later,  in  its  second  and  third  months,  it 
gra  Ua  e.v.G  °Pe  symPtoms  of  indigestion,  and  when  I was  called  to  see  it  was  in  a verv 
serious  condition.  It  had  been  having  frequent  and  prolonged  convulsions.  At  times  when 
! W“  m the  convulsi°ns  it  would  fall  into  a state  of  collapse,  the  pallor  of  its  face  would 

be  extreme,  and  it  would  look  as  though  it  were  dying.  On  examination,  nothing  abnor- 

< was  ounc  in  the  thorax.  The  entire  abdomen  was  found  to  be  distended,  especially 
in  the  upper  part,  where  the  gastric  tympany  was  pronounced  and  easily  marked  out  by 
percussmm  The  percussion  showed  the  stomach  to  be  dilated,  and  to  extend  below  the  line 
of  the  umbilicus  and  far  to  the  left  of  the  median  line. 

The  infant  was  given  small  amounts  of  food  at  frequent  intervals.  For  the  first  twn  ™ 
three  days  it  cried  and  screamed  for  more  food,  but  the  convulsions  ceased  i s In!  1 
drtion  improved,  and  by  the  end  of  the  week  the  distention  of 
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veij  markedly  and  the  infant  had  become  tranquil.  From  this  time  there  was  no  recur- 
rence of  the  symptoms. 

I have  here  in  the  wards  to  show  you  a colored  boy  (Case  412),  six  years  old. 


Case  412. 


Dilatation  of  stomach.  Age,  fi  years. 

This  child  is  markedly  rhachitic.  He  is  reported  to  have  been  in  fair  health,  though 
delicate,  until  one  month  ago,  when  he  began  to  have  persistent  vomiting.  He  has  lost 
greatly  in  weight,  has  been  very  restless  at  night,  and  has  had  continual  borborygmi. 

Physical  examination  shows  marked  abdominal  enlargement.  On  percussion  the  gas- 
tric tympany  is  found  to  extend  downward  as  far  as  the  umbilicus,  7.8  cm.  (3  inches)  to  the 
right  of  the  median  line  and  10.4  cm.  (4  inches)  to  the  left.  I have  marked  this  percussion 
line,  which  represents  the  greater  curvature  of  the  stomach,  with  spots.  As  the  resonance 
of  the  colon  is  also  exaggerated  in  this  case,  and  as  its  differentiation  from  that  of  the  stomach 
is  somewhat  difficult,  because  it  evidently  overlaps  the  lower  border  of  the  stomach,  I shall 
endeavor  to  eliminate  this  obstacle  to  diagnosis  by  mechanical  means.  You  see  that  the 
child  readily  takes  half  of  this  seidlitz  powder  which  has  been  dissolved  in  water.  The 
other  half,  which  has  also  been  dissolved  in  water,  is  next  swallowed.  As  the  combination 
of  the  two  salts  takes  place  in  the  stomach  you  can  easily  hear  with  the  stethoscope  the 
chemical  action  which  is  resulting.  The  child  shows  no  signs  of  discomfort,  and  says  that 
he  does  not  feel  any  pain  or  any  more  tenderness  in  the  epigastrium  than  before  the  powders 
were  taken.  The  outline  of  the  upper  part  of  the  stomach  can  now  be  fairly  well  seen,  and 
on  percussion  the  line  of  the  greater  curvature  is  found  to  be  2.5  cm.  (1  inch)  below  the 
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line  of  the  umbilicus,  the  colon  having  been  pushed  out  of  the  way  by  the  distended 
stomach.  I have  indicated  the  line  of  greater  curvature  by  a broad  white  line,  and  in  this 
way  we  determine  that  the  stomach  is  really  dilated. 

(Subsequent  history.)  In  this  case  it  was  not  found  necessary  to  wash  out  the  stomach 
more  than  once  or  twice,  for  as  soon  as  small  amounts  of  food  were  given  at  frequent  inter- 
vals the  vomiting  ceased  and  the  stomach  gradually  resumed  its  normal  size.  At  the  end 
of  two  months  the  child  left  the  hospital  free  from  any  abnormal  gastric  symptoms. 

Ulcers. — Ulcers  of  the  stomach  in  infancy  and  early  childhood  are  very 
rare,  but  cases  have  been  reported.  They  may  be  non-infl ammatory  or 
inflammatory,  the  distinction  between  the  two  often  being  very  difficult  to 
make. 

Through  the  kindness  of  Dr.  Northrup  I am  enabled  to  report  to  you 
such  a case,  occurring  in  a female  one  year  old  who  was  under  his  care.  I 
also  have  here  the  stomach  (Fig.  109)  to  show  you. 


Fig.  109. 


Follicular  ulceration  of  stomach. 


Female,  1 year  old. 


rW,Th  n nfant  ,(,°T  413)  WUS  under  tre!lt,n8l't  fur  It  had  vomitim;  and  diar- 

to  39  40  0 H02»  to  ' ft  “ r,  i,"  ‘1 ll0Spital  ite  temperature  varied  from  38.8° 

_ • ",  f ' \*02  to  10°  F-)>  after  that  being  normal  or  subnormal.  The  resnirations 
vaned  from  40  to  50,  and  the  pulse  from  120  to  140.  In  the  second  week  it  began  to  refuse 
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its  food  and  to  emaciate.  The  diarrhoea  continued,  and  the  vomiting  was  persistent.  The 
vomitus  was  somewhat  brownish  in  color  The  child  died  of  exhaustion. 

On  examining  the  stomach  you  see  that  the  lining  mucous  membrane  is  covered  with 
small  ulcers,  varying  in  size  from  dots  to  1 cm.  (■§  inch)  in  diameter.  The  lesions  appear 
to  he  follicular  ulcerations.  You  will  notice  that  in  the  middle  of  the  specimen  is  a much 
larger  ulcer,  which  has  perforated  the  gastric  wall.  There  is  no  evidence  of  an  inflamma- 
tory condition,  and  the  cause  of  these  lesions  is  unknown.  There  is,  however,  a certain 
degree  of  necrosis  around  the  ulceration. 


New  Growths. — Morbid  growths  in  the  stomachs  of  infants  and  young 
children  are  so  extremely  rare  that  their  occurrence  need  merely  be  re- 
ferred to. 

Inflammatory. — The  inflammatory  lesions  of  the  stomach  may  be 
either  acute  or  chronic,  and  are  termed  gastritis. 

Acute  Gastritis. — Acute  gastritis  may  be  divided  into  (1)  gastritis 
catarrhalis,  (2)  gastritis  corrosiva,  and  (3)  gastritis  pseudo-membranosa. 

Before  describing  these  forms  I must  state  that,  in  my  experience,  the 
cases  in  which  a catarrhal  condition  of  the  stomach  can  be  proved  to  exist 
are  very  limited  in  comparison  with  those  in  which  the  functional  disorders 
which  I have  already  described  are  present.  I believe  that  in  a large  num- 
ber of  cases  which  are  spoken  of  as  gastritis  catarrhalis  no  catarrhal  condition 
is  present,  and  that  they  would  be  much  better  classified  under  the  heading 
of  indigestion.  I am  led  to  believe  this  from  the  numerous  cases  in  which 
a diagnosis  of  gastritis  has  been  made  during  life,  and  in  which,  at  the 
autopsy,  no  definite  lesion  has  been  found.  When,  however,  gastritis  is 
present,  as  a rule  the  acute  form  is  more  common  in  infants,  while  the 
chronic  form  is  more  frequent  in  children  towards  the  age  of  pubeity. 

Gastritis  Catarrhalis  Acuta  (Acute  Gastric  Catarrh).— The  cause  of 
acute  gastric  catarrh  is  somewhat  obscure,  but  it  is  usually  supposed  to 
arise  from  an  exaggerated  form  of  indigestion,  or  from  the  presence  of  irri- 
tants of  various  kinds,  among  which  too  hot  food  has  been  cited. 

Pathology.— The  pathological  lesions  which  characterize  acute  gastric 
catarrh  are  hyperaunia  of  the  gastric  mucous  membrane,  hypersecretion  of 
mucus,  small  punctate  hemorrhages,  and  slight  thickening  of  the  mucous 

COaSpecial  work  on  this  subject  has  been  done  by  Epstein  in  Germany  and 
by  Booker  in  Ibis  country.  According  to  Booker,  where  a catarrha  con- 
dition of  the  gastric  mucous  membrane  is  present  the  milk  remains  much 
longer  in  the  stomach  than  under  normal  conditions,— possibly  fom  oi  hse 
hours,  or  even  more.  A microscopic  examination  of  the  gastric  conten  s 
in  these  cases  shows  various  micro-organisms,  and  sometimes  epi  i «■ 
pus  cells.  The  small  number  of  bacteria  found  in  cover-sl.p  preparations 
from  the  contents  of  the  stomach  affords  a most  striking  contrast  to' the  a,  e 
number  of  bacteria  which,  under  like  circumstances  are  found  m the  f^. 

Symptoms. — Two  forms  of  acute  gastric  catarrh  are  usually  describe 
the  division  being  made  according  to  the  length  of  the  febrile  pel  '«  • 
one  form  there  is^ittle  or  no  fever,  while  in  the  other  the  temperature  is 
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high.  The  first  class,  or  afebrile  form,  is  by  far  the  more  common,  and  is 
what  is  usually  spoken  of  as  gastritis  catarrhalis.  It  is  subacute  rather 
than  acute.  According  to  my  experience,  it  is  difficult  and  almost  impos- 
sible to  state  definitely  the  symptoms  of  the  afebrile  form  of  acute  gastric 
catarrh.  They  so  nearly  approach  those  which  occur  in  cases  of  indiges- 
tion, where  we  believe  no  gross  pathological  condition  exists,  that  we  should 
always  be  guarded  in  our  use  of  the  word  catarrh.  Pain  is  so  common  a 
symptom  in  all  gastric  disturbances,  the  existence  of  tenderness  is  so  diffi- 
cult to  determine  in  infants  and  young  children,  and  a hypersecretion  of 
mucus  is  so  often  known  to  occur  without  the  presence  of  an  inflammatory 
condition,  that  there  does  not  seem  to  be  any  one  symptom  upon  which  we 
can  rely.  The  general  picture  of  the  disease  which  is  supposed  to  represent 
acute  gastric  catarrh  is  that  of  fever,  nausea,  vomiting  of  food  mixed  with 
mucus  and  at  times  of  mucus  alone,  and  a sense  of  tenderness,  uneasiness, 
and  discomfort  in  the  epigastrium.  There  may  be  frontal  headache,  a 
rather  swollen,  coated  tongue  of  somewhat  glassy  appearance,  and  often  a 
slight  follicular  pharyngitis.  There  is  loss  of  appetite,  with,  at  times,  hic- 
cough and  eructations  of  gas.  The  bowels  are  usually  constipated  at  first, 
but  after  three  or  four  days  diarrhoea  may  result. 

Where  the  infant  or  child  seems  prostrated  for  a few  days,  and  sick 
beyond  what  would  naturally  be  expected  in  an  acute  attack  of  indigestion, 
and  where,  in  combination  with  a somewhat  heightened  temperature,  fre- 
quent vomiting  of  mucus  occurs,  we  are  justified  in  supposing  that  we  are 
dealing  with  a catarrhal  condition. 

Treatment. — The  treatment  of  cases  of  this  kind  is  the  same  as  that 
which  I have  described  in  speaking  of  indigestion.  Food  should  be  with- 
held from  the  stomach  for  many  hours,  for,  as  I have  just  told  you  in 
speaking  of  the  pathological  conditions  which  occur  in  gastritis  catarrhalis, 
the  food  remains  so  long  in  the  stomach  that  a fresh  supply  at  short  inter- 
vals will  act  as  an  additional  source  of  irritation.  In  those  cases  which  do 
not  respond  readily  to  long  intervals  of  rest  and  to  feeding  with  small 
quantities  of  a modified  alkaline  milk,  lavage  will  prove  of  value.  Much 
judgment  should  be  used  as  to  the  time  when  the  food  is  to  be  increased  in 
strength,  for  unless  great  precautions  are  taken  relapses  will  frequently  occur, 
and  as  a result  the  disease  may  finally  become  chronic.  After  convalescence 
has  been  established  the  child  will  begin  to  gain  in  weight.  Some  simple 
tonic,  such  as  nux  vomica,  is  usually  indicated  for  a week  or  ten  days  until 
the  child  has  recovered  its  strength.  During  the  beginning  of  the  attack, 
when  food  is  being  withheld,  if  the  child  is  made  very  restless  by  extreme 
thirst,  teaspoonful  doses  of  iced  soda  water  can  be  given,  but  with  caution 
and  as  seldom  as  possible.  The  second  or  febrile  form  of  acute  gastric 
catarrh  is  rare,  but  is  of  much  more  serious  import  than  that  of  which  I 
have  just  spoken.  It  is  characterized  by  high  fever,  39.4°,  40°,  40.5°  C. 
(103°,  104°,  105°  F.).  The  invasion  is  very  acute.  It  may  last  for  two 
or  three  weeks  and  show  severe  and  alarming  symptoms.  There  may  be 
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active  vomiting,  delirium,  and  sopor  in  the  beginning,  so  that  it  will  be  im- 
possible to  determine  whether  or  not  one  of  the  other  acute  febrile  diseases  is 
developing.  The  characteristic  symptoms  of  gastric  catarrh  develop  later, 
and  then  the  differential  diagnosis  is  easily  made.  Instead  of  the  cessation 
of  the  vomiting  in  the  first  twenty-four  or  forty-eight  hours,  as  in  scarlet 
fever,  and  of  the  continuance  of  the  cerebral  symptoms,  as  in  meningitis, 
or  of  the  development  of  pulmonary  symptoms,  as  in  pneumonia,  the  vom- 
iting continues,  though  not  quite  so  frequent  as  in  the  beginning,  the  mind 
becomes  clear,  and  the  symptoms  point  to  the  abdomen  rather  than  to  the 
head  or  the  thorax.  The  onset  of  pneumonia  in  some  cases,  though  in  my 
experience  rarely,  simulates  this  disease.  The  pulse  is  rather  irregular. 
There  is  usually  constipation  at  first,  followed  by  diarrhoea. 

The  prognosis  is  good,  except  in  very  debilitated  children. 

The  child  should  be  placed  in  a darkened  room,  soothing  applications 
applied  to  the  abdomen,  and  small  quantities  of  iced  soda-water  given. 
The  food  should  be  given  as  I have  just  described  in  the  other  form  of 
gastritis  catarrhalis ; that  is,  in  very  limited  quantity  and  at  long  intervals. 
If  there  is  much  exhaustion,  stimulants  are  indicated. 

Gastritis  Corrosiva  Acuta. — Corrosive  lesions  of  the  mucous  membrane 
of  the  stomach  are  at  times  produced  by  swallowing  irritants,  such  as 
arsenic,  carbolic  acid,  and  caustic  fluids.  In  these  cases  the  lesions  are 
usually  found  on  the  summits  of  the  rugse. 

The  treatment  is  by  washing  out  the  stomach  with  large  quantities  of 
water,  administering  the  proper  antidote,  and  feeding  the  child  on  a liquid 
diet  so  modified  as  to  be  as  little  irritating  as  possible  to  the  injured  mucous 
membrane. 

Gastritis  Pseudo-membranosa. — The  membranous  form  of  gastritis  is 
extremely  rare  in  infancy  and  childhood.  Cases  have  been  reported,  notably 
those  of  Wollstein.  In  these  cases  the  congestion  of  the  rugae  was  very 
marked,  and  along  the  greater  curvature  extended  over  an  area  of  a number 
of  inches.  There  was  a thick  grayish-green  membrane,  with  some  erosions. 
The  gastric  walls  were  much  thickened. 

The  symptoms  of  gastric  disturbance  in  these  cases  are  often  almost 
entirely  absent,  but  there  may  be  vomiting,  pain,  and  tenderness  in  the 
epigastric  region,  and  insatiable  thirst.  A pathognomonic  symptom  would 
be  the  vomiting  of  shreds  of  membrane,  with  or  without  an  admixtuie  of 
blood.  This  symptom  is,  however,  extremely  rare,  because  the  membrane  is 
usually  adherent,  so  that  a differential  diagnosis  is  often  impossible. 

The  prognosis  is  very  unfavorable,  and  the  treatment  is  purely  S}  mp- 

tomatic. 

Gastritis  Catarrhalis  Chronica  (Chronic  Gastric  Catarrh).  Chronic 
gastric  catarrh,  as  I have  already  stated,  is  not  usually  met  with  in  infancy, 
but  occurs  in  later  childhood.  It  is  especially  common  in  the  summer 
months,  and  is  generally  the  result  of  neglect  or  of  improper  treatment  of 
the  acute  form  of  the  disease. 
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Pathology. — The  pathological  condition  which  is  found  in  chronic 
gastric  catarrh  is  the  result  of  long-continued  hypersemia.  . There  is  often  a 
slaty  discoloration  of  the  mucous  membrane,  with  cellular  infiltration  of  the 
submucosa.  In  addition  to  this  there  is  usually  found  a considciable  quan- 
tity of  tough  mucus. 

Symptoms. — The  symptoms  are  not  so  clearly  defined  as  in  the  acute 
form  of  the  disease,  but  are  variable  and  of  a rather  sluggish  type.  The 
tongue  is  apt  to  be  much  coated  and  the  breath  to  have  a disagreeable  odor. 
There  is  considerable  abdominal  distention  after  meals,  so  that  the  children 
complain  that  their  clothes  feel  uncomfortable. 

Frontal  headache  is  apt  to  occur.  The  children  gradually  grow  thin  and 
anaemic.  They  vomit  at  irregular  intervals,  and  are  usually  constipated. 
There  is  often  a slight  cough,  and  the  symptoms,  so  far  as  the  stomach  is 
concerned,  may  form  so  small  a part  of  the  general  picture  of  the  disease 
that  the  child  is  not  infrequently  brought  to  the  physician  on  account  of  its 
cough  and  because  it  is  supposed  to  have  some  pulmonary  affection. 

Prognosis. — Although  the  disease  is  often  somewhat  intractable,  the 
prognosis  under  proper  treatment  is  good.  It  may  last  for  three  or  four 
months ; but  in  many  cases  which  are  usually  considered  chronic  gastric 
catarrh  it  has  seemed  to  me  there  is  no  organic  lesion,  but  that  the  disease  is 
functional  in  its  character,  and  the  prognosis  consequently  very  good. 

Treatment. — It  is.  often  necessary  in  these  cases  to  precede  the  treat- 
ment by  carefully  washing  out  the  stomach.  We  must  remember,  however, 
that  a considerable  quantity  of  mucus  may  be  in  the  stomach  which  cannot 
be  removed  by  washing,  so  that  if  the  symptoms  continue  after  one  or  two 
washings,  even  though  no  mucus  is  returned  by  the  tube,  we  should  repeat 
this  treatment  from  time  to  time.  The  diet  should  be  an  alkaline  modified 
milk,  with  a low  percentage  of  proteids,  if  necessary  peptonized,  and  a 
moderate  percentage  of  fat  and  sugar.  The  percentages  of  the  different 
elements  should  be  increased  as  improvement  in  the  gastric  symptoms  takes 
place,  and  later  broths  and  milk  can  be  tried.  Symptomatically  in  certain 
cases  pepsin,  dilute  hydrochloric  acid,  and  bismuth  are  occasionally  indicated. 
A valuable  tonic  in  the  after-treatment  of  these  cases  is  nux  vomica. 


858 


PEDIATRICS. 


LECTURE  X D V. 

DISEASES  OF  THE  INTESTINE. 

Diseases  of  the  intestine  may  be  divided  into  three  classes, — develop- 
mental, functional,  and  organic. 

DEVELOPMENTAL. — Certain  malformations  and  malpositions  of  the 
intestine  occur  as  a result  of  abnormal  development.  The  malformations 
are  of  that  class  which  I have  described  in  a previous  lecture  when  speak- 
ing of  Meckel’s  diverticulum  and  of  imperforate  rectum  (pages  426-433). 
Malpositions  are  met  with  in  infants  where  there  is  a transposition  of  the 
abdominal  organs. 

DIARRHCEA. — As  vomiting  is  the  most  significant  symptom  of  gastric 
disturbance,  so  diarrhoea  resulting  from  increased  intestinal  peristalsis  is  the 
most  characteristic  symptom  of  intestinal  disturbance.  Diarrhoea  is  always 
a symptom,  never  a disease.  There  seems  to  be  a predisposition  to  diarrhoea 
in  the  first  two  years  of  life,  which  decidedly  lessens  as  the  child  grows 
older.  The  most  frequent  time  for  the  occurrence  of  diarrhoea  is  during 
the  summer  months. 

PROPHYLAXIS. — Much  can  be  done  at  all  seasons  of  the  year  to 
prevent  the  occurrence  of  diarrhoea,  but  prophylaxis  is  of  the  utmost  im- 
portance in  warm  weather.  The  children  should  be  protected  by  proper 
clothing  from  extremes  of  heat  and  cold,  and  from  dampness.  They  should, 
if  possible,  be  taken  away  from  crowded  or  unclean  districts  in  cities  and 
towns  during  the  hot  weather,  and  have  the  advantages  of  fresh  country 
or  sea  air  and  good  hygienic  surroundings.  Both  the  quality  and  the 
quantity  of  the  food  should  be  carefully  regulated.  The  milk  and  the 
water  should  be  pure  and  sterile,  and  in  very  hot  weather  an  extra  amount 
of  water  should  be  allowed  and  the  solid  food  somewhat  diminished  in 
amount.  Uncooked  fruits  and  food  are  contra-indicated  in  very  hot 
weather.  Especial  attention  should  be  paid  to  any  slight  indisposition 
which  may  arise  in  hot  weather,  as  it  may  render  the  child  more  vulner- 
able to  the  various  causes  of  diarrhoea. 

INTESTINAL  CONTENTS. — Before  speaking  in  detail  of  the  various 
diseases  of  the  intestine,  I shall  describe  to  you  some  of  the  more  important 
abnormal  appearances  which  are  met  with  in  its  contents.  These  changes 
are  significant  of  diseased  conditions,  though  not  necessarily  of  any  especial 
disease.  The  intestinal  contents  should  be  studied  in  regard  to  their  color, 

consistency,  composition,  odor,  and  amount. 

Color. — I have  already  described  to  you  (page  117)  the  normal  appear- 
ances of  the  fecal  discharges,  and  I shall  now  show  you  some  that  are 

abnormal. 
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This  specimen,  which  is  numbered  16  (Plate  III.,  facing  page  112),  is 
what  is  usually  spoken  of  as  clay-colored.  This  clay  color  may  be  due  to 
a diminution  in  the  amount  of  bile  which  enters  the  intestine,  oi  to  un- 
digested fat.  This  color  is  abnormal,  and  is  usually  met  with  in  intestinal 
diseases  of  a subacute  or  a chronic  type.  It  does  not  necessarily  indicate  a 
serious  condition,  however,  as  even  a small  plug  of  mucus  may  interfere 
with  the  flow  of  bile  into  the  duodenum. 

This  specimen,  which  is  numbered  17,  is  the  light  green  color,  which 
may  be  simply  a change  that  has  taken  place  after  the  feces  have  been 
passed,  and  which  often  is  not  significant  of  any  especial  pathological  condi- 
tion. It  may,  however,  show  that  the  changes  which  have  taken  place  in 
the  food  during  its  passage  through  the  intestine  have  not  been  entirely 
normal.  It  is  the  least  important  of  the  changes  which  take  place  in  the 
color  of  the  intestinal  contents.  The  colors  in  these  next  two  specimens, 
numbered  18  and  19,  are  what  may  be  seen  in  a more  serious  disturbance  of 
the  enteric  tract.  These  colors  may  appear  in  any  of  the  intestinal  dis- 
eases which  are  accompanied  by  diarrhoea,  but  are  significant  of  no  especial 
disease.  They  are  merely  to  be  considered  pathological  in  contradistinction 
to  the  normal  colors  in  these  other  specimens,  3,  4,  6,  7,  8,  9,  and  the 
beginning  abnormal  condition  represented  in  17. 

Besides  these  shades  of  green  there  are  a great  many  varieties  of  color 
produced  by  the  mixture  of  green,  yellow,  white,  and  brown.  These  are 
valuable  merely  as  instructing  us  whether  we  are  dealing  with  a normal  or 
an  abnormal  condition  of  the  intestinal  contents,  and,  as  I have  already 
told  you  in  my  general  remarks  on  diagnosis,  are  not  significant  of  any  one 
disease,  either  functional  or  organic.  Much  variety  in  the  color  also  arises 
from  the  admixture  of  blood,  mucus,  and  shreds  of  membrane.  In  this 
connection  it  is  well  to  remember  that  the  yellowish-white  lumps  seen  in 
undigested  faeces  are  often  made  up  of  fat  as  well  as  of  proteid  material. 

The  color  of  the  intestinal  contents  may  also  be  changed  by  the  admin- 
istration of  various  drugs,  such  as  iron,  which  causes  a more  or  less  black 
color.  Bismuth  gives  the  colors  which  you  see  in  these  three  specimens 
numbered  12,  13,  and  14.  Number  12  is  the  color  which  was  produced  by 
giving  to  an  infant  0.18  gramme  (3  grains)  of  bismuth  every  two  hours 
for  six  doses ; number  13,  where  0.24  gramme  (4  grains)  of  bismuth  was 
given  every  two  hours  for  six  doses ; aud  number  14,  where  the  latter 
dose  had  been  omitted  for  twenty-four  hours.  The  size  of  the  dose  and  the 
intervals  between  its  administration  will  of  course  produce  different  shades 
of  color. 

Where  the  solids  of  the  intestinal  contents  are  much  reduced  in  propor- 
tion to  the  serum,  as  in  cases  of  acute  and  frequent  diarrhoea,  the  discharges 

become  more  and  more  fluid,  and  sometimes  almost  entirely  lose  their  color 
and  look  like  water. 

Consistency.— In  the  first  year  of  life,  or  while  the  infant  is  having 
only  milk  for  its  food,  the  consistency  of  the  fecal  discharges  is  inter- 
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mediate  between  solid  and  fluid,  and  the  discharge,  as  a rule,  is  smooth  and 
free  from  lumps.  As  the  infant  begins  to  take  other  forms  of  food  and 
a mixed  diet,  the  faecal  discharges  gradually  become  more  solid.  The 
consistency  of  the  faecal  discharge  is  abnormal  when  it  becomes  liquid,  as 
in  diarrhoea,  or  when  it  is  too  solid,  as  in  constipation. 

Composition. — In  addition  to  the  various  substances  which  make  up 
the  food  which  enters  the  intestine,  the  faecal  discharges  contain  bile,  mucus, 
epithelial  remains,  and  many  bacteria.  In  diseased  conditions  they  may 
also  contain  certain  morbid  elements,  such  as  blood,  pus,  and  membrane. 
In  intestinal  diseases  of  both  an  acute  and  a chronic  type  the  mucus  may  be 
very  largely  increased,  but  it  cannot  be  considered  to  be  especially  charac- 
teristic of  an  inflammatory  condition,  as  the  secretion  of  mucus  apparently 
may  be  very  much  increased  in  purely  functional  conditions.  The  bacteria 
are  very  numerous  and  of  many  varieties,  but  in  most  cases  the  detection  of 
any  especial  form  of  these  organisms  does  not  aid  us  iu  diagnosticating  the 
especial  disease.  Notable  exceptions  to  this  statement  are  where  one  finds 
the  typhoid  bacillus,  the  comma  bacillus,  and  the  amoeba  coli. 

Odor. — While  in  the  normal  fiecal  discharges  of  infants  fed  entirely  on 
milk  the  odor  is  comparatively  slight,  it  becomes  much  stronger  as  other 
articles  of  food,  either  of  a starchy  or  of  a proteid  nature,  are  added  to  it. 
Where  an  abnormal  condition  exists,  various  changes  take  place,  as  iu  acid 
fermentation,  where  the  odor  is  sour,  and  in  albuminous  decomposition, 
where  the  odor  is  very  foul.  Although  these  conditions  can  scarcely  as  yet 
be  considered  of  great  diagnostic  importance,  they  are  sufficiently  so  for  us 
to  make  use  of  them  in  the  diagnosis  and  treatment  of  intestinal  diseases. 
Thus,  where  acid  fermentation  is  supposed  to  be  present,  a reduction  in  the 
percentage  of  the  sugar,  and  perhaps  of  the  fat,  is  indicated,  while  where 
albuminous  decomposition  is  suspected  a reduction  of  the  proteids  in  the 
food  is  called  for. 

Amount. — In  estimating  the  amount  of  the  fiecal  discharges  we  must 
consider  the  total  amount  in  twenty-four  hours,  and  not  the  laige  01  small 
amount  which  may  occur  at  one  movement.  The  total  amount  in  twenty- 
four  hours  is  of  much  importance  in  both  the  acute  and  the  chronic  diseases 
of  the  intestine.  In  the  acute  diseases,  the  more  frequent  the  diarrhoea  and 
the  larger  the  amount  the  greater  is  the  exhaustion  and  the  worse  is  the 
prognosis.  In  some  chronic  diseases  the  total  amount  ot  fiecal  discharges 
may  be  very  large.  In  these  cases  the  larger  the  total  amount,  the  less  has 
been  the  absorption  and  the  worse  is  the  prognosis,  for  this  condition  is  an 
indication  that  the  child  is  being  starved  from  a lack  of  power  to  absorb 

the  food  which  has  been  given  to  it. 

FUNCTIONAL. — The  functional  diseases  of  the  intestine  may  be 

classed  as  acute,  chronic,  and  eliminative. 

Acute  (Simple  Diarrhoea).— The  acute  functional  disturbances  of  the 
intestine  may  be  of  nervous  origin,  or  they  may  arise  from  intestinal  indi- 
gestion. 
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Nervous.— In  certain  infants  and  children  whose  nervous  system  is 
easily  affected  exaggerated  peristalsis  causing  diarrhoea  may  arise  from  a 
number  of  causes  without  any  known  lesions,  fever , or  gastiic  disease. 
Among  these  causes  may  be  cited  heat,  cold,  and  fright.  In  like  manner  in 
these  individuals  foreign  bodies,  food  or  otherwise,  may  by  simple  reflex 
irritation  cause  such  a nervous  disturbance  as  to  produce  diarrhoea.  In  these 
cases  either  the  small  or  the  large  intestine,  or  both,  may  be  affected,  and,  so 
far  as  we  know,  the  mucous  membrane  is  either  normal  or  simply  hyperaemic. 
There  is  more  or  less  serous  exudation.  These  cases  are  rare  in  comparison 
with  the  other  forms  of  diarrhoea,  such  as  those  which  are  caused  by  bacteria, 
and  in  them  intestinal  decomposition  and  intestinal  inflammation  are  not 
present  primarily. 

Symptoms. — The  symptoms  of  simple  diarrhoea  are  very  apt  to  appear 
suddenly.  There  is  usually  abdominal  pain,  not,  as  a rule,  of  great  in- 
tensity. At  first  there  are  two  or  three  rather  liquid  yellowish-brown  dis- 
charges occurring  at  intervals  of  perhaps  one-half  or  one  hour,  and ' often 
accompanied  by  considerable  flatus.  There  is  a certain  amount  of  restless- 
ness, pallor,  and  exhaustion.  Vomiting  is  rare.  The  temperature,  as  a 
rule,  is  not  raised,  or  is  raised  very  slightly.  The  pulse  is  rather  weak  and 
somewhat  quickened.  The  number  of  the  discharges  may  be  eight,  ten,  or 
twelve  in  the  twenty-four  hours,  and  these  soon  become  watery  and  of  a 
lighter  color,  but  are  seldom  green.  The  odor  is  somewhat  increased,  but 
not  excessively.  These  symptoms,  unless  they  are  exaggerated  by  improper 
food  or  by  bad  treatment,  usually  disappear  in  a few  days. 

Treatment. — If  there  is  a known  cause,  such  as  some  intestinal  irri- 
tant, a dose  of  castor  oil  or  calomel  may  be  given,  but,  as  a rule,  this  is  not 
necessary.  The  child  should  be  kept  in  bed.  Food  should  be  withheld 
for  some  hours.  A few  drops  of  tinctura  opii  camphorata  and  hot  appli- 
cations to  the  abdomen  are  indicated  for  pain.  If  there  is  a tendency 
for  the  diarrhoea  to  continue,  the  subnitrate  of  bismuth  may  be  given, 
and  in  some  cases  where  there  are  signs  of  exhaustion  a stimulant  may 
be  needed.  For  several  days  the  diet  should  be  simply  milk  heated  for 
twenty  minutes  at  75°  C.  (167°  F.)  and  containing  ten  per  cent,  of  lime 
water. 

I must  impress  upon  you  that  these  simple  diarrhoeas,  especially  in  hot 
weather,  should  never  be  allowed  to  continue,  as  they  render  the  intestine 
vulnerable  to  the  more  serious  diseases,  which  may  at  any  moment  gain  an 
entrance  in  this  way. 

Tubular.  In  addition  to  these  more  common  intestinal  affections  of 
nervous  origin  is  one  that  is  called  tubular.  This  disease  is  so  rare 
before  the  age  of  puberty  that  it  need  only  be  alluded  to.  It  is  a condition 
of  the  mucous  membrane  of  any  part  of  the  intestine  in  which  an  exudation 
of  mucus  takes  place  in  such  a way  that  masses  closely  simulating  a mem- 
brane may  form  ©n  the  surface.  When  discharged  through  the  rectum 
they  are  sometimes  found  to  have  formed  a cast  of  the  intestine.  These 
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masses  are  mostly  made  up  of  mucus,  and  may  occur  in  shreds  of  greater  or 
less  extent  as  well  as  in  the  tubular  form. 

The  disease  is  supposed  to  be  of  nervous  origin.  The  symptoms  are 
pain,  tenderness,  and  tenesmus.  The  temperature  is  usually  normal. 

The  prognosis,  as  a rule,  is  good,  although  in  some  cases  the  disease  may 
be  much  prolonged. 

The  treatment  is  to  be  directed  essentially  to  improving  the  general 
health  and  the  nervous  condition,  the  local  treatment  being  merely  symp- 
tomatic. 

Indigestion. — Disturbances  arising  from  intestinal  indigestion  in  most 
cases  may  be  located  in  the  duodenum.  It  has  yet  to  be  proved  that  any 
pathological  lesion  is  present  in  these  cases,  and  for  the  present  they  must  be. 
looked  upon  as  functional. 

These  cases  vary  in  their  symptoms  with  the  individual  and  according 
to  the  part  of  the  duodenum  which  is  most  involved.  In  one  set  of  cases 
the  disturbance  of  digestion  is  shown  simply  by  the  increased  peristalsis, 
such  as  I have  just  described  in  the  nervous  cases,  but  here  the  evidence 
points  to  an  undigested  condition  of  improper  articles  of  food  which  have 
been  given  and  which  appear  in  the  discharges. 

The  treatment  of  this  class  of  cases  is  very  simple,  and  consists  in  first 
giving  a laxative  and  then  regulating  the  diet  according  to  the  age  of  the 
individual. 

What  is  usually  spoken  of  as  a “ bilious  attack”  represents  another  class 
of  cases.  This  condition  is  very  rare  in  infancy,  and  usually  occurs  in 
middle  and  later  childhood.  In  these  cases,  in  addition  to  the  increased 
peristalsis  and  evidence  of  undigested  food,  there  are  frequently  icterus  and 
vomiting  of  bile.  In  addition  to  these  symptoms  there  may  be  headache 
and  excessive  nausea.  The  icterus  is  usually  slight  in  degree,  but  often  is 
marked  and  is  noticeable  in  the  conjunctiva;  and  in  the  urine.  Here  is  a 
specimen  (Plate  III.,  facing  page  112,  No.  11)  which  I have  numbered 
11,  and  which  shows  the  staining  of  bile  on  the  napkin  of  an  infant  during 
an  acute  attack  of  indigestion  involving  the  duodenum  and  accompanied  by 
icterus.  The  temperature  in  these  cases  is  usually  slightly  raised  for  a 
few  days  and  then  becomes  subnormal.  In  a certain  number  of  cases  the 
fecal  discharges  become  clay-colored.  This  color  is  often  produced  mechan- 
ically, as  I have  already  explained. 

Although  the  symptoms  in  these  acute  attacks  may  often  appear  quite 
serious,  the  prognosis  is  always  good.  In  some  individuals  they  are  liable 
to  recur  even  when  the  diet  and  the  general  health  are  well  attended  to. 

In  the  treatment  of  this  class  of  duodenal  disturbances  we  must  con- 
sider that  the  fats  in  the  food  are  in  all  probability  especially  liable  to 
prolong  the  disease  by  not  being  properly  digested  so  long  as  the  function 
of  the  duodenum  is  involved.  We  should,  therefore,  in  treating  these  cases, 
lessen  the  amount  of  fat  given  in  the  food.  I have  found  that  the  treatment 
which  most  speedily  shortens  the  attack  is  (1)  total  restriction  from  food 
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for  twelve  hours,  with  the  administration  of  small  quantities  of  cold,  steril- 
ized water  if  the  thirst  is  excessive,  and  (2)  the  administration  of  small 
quantities  of  milk  modified  as  in  this  prescription  (Prescription  77)  : 

Prescription  77. 


Fat 0.16 

Sugar 6.00 

Proteids 3.00 

Lime  water 10.00 


The  mixture  to  be  heated  to  75°  C.  (167°  F.)  for  twenty  minutes ; from 
120  to  180  c.c.  (from  4 to  6 ounces),  according  to  the  age,  to  be  given  every 
three  hours. 

Under  this  treatment  the  icterus  usually  passes  away  in  a few  days,  and 
the  child  can  then  soon  be  given  its  ordinary  food. 

Chronic. — The  chronic  functional  diseases  of  the  intestine  may  be  the 
result  of  acute  nervous  disturbances,  or  they  may  arise  from  a number  of 
prolonged  attacks  of  acute  indigestion.  Incontinence  of  faeces  and  consti- 
pation are  also  forms  of  chronic  functional  intestinal  disturbances.  Under 
this  same  heading  we  can  class  infantile  atrophy. 

Nervous. — In  the  chronic  form  of  nervous  functional  intestinal  disturb- 
ance either  the  small  or  the  large  intestine  may  be  affected,  and,  as  I have 
already  stated  in  describing  the  acute  form,  the  condition  of  the  mucous 
membrane,  so  far  as  we  know,  is  either  normal  or  hyperaemic.  The  causes 
are  the  same  as  in  the  acute  form.  This  class  of  cases  is  not  especially 
common,  as  they  are  merely  a prolongation  of  the  symptoms  which  I have 
already  sufficiently  described  in  speaking  of  the  acute  cases.  The  treat- 
ment of  these  cases  is  essentially  with,  stimulants  and  care  of  the  general 
health. 

Indigestion.  The  chronic  form  of  functional  intestinal  indigestion  plays 
an  important  part  in  intestinal  diseases,  especially  when  it  is  located  in  the 
duodenum.  Chronic  indigestion  of  the  duodenum  constitutes  a disease  of 
itself,  and  is  one  of  the  most  difficult  to  cure  which  we  meet  with.  It  has 
usually  been  spoken  of  under  the  names  of  chronic  gastro-duodenal  catarrh 
and  mucous  disease.  We  at  present,  however,  have  no  proof  that  either 
a catarrhal  or  any  other  pathological  lesion  of  the  mucous  membrane  is 
present  in  these  cases,  and  the  weight  of  evidence  is  in  favor  of  the  view 
that  the  disease  is  purely  functional. 

Etiology.  The  etiology  of  chronic  duodenal  indigestion  is  in  many 
cases  obscure,  but  in  a large  number  of  cases  it  is  produced  by  the  con- 
tinual administration  of  food  which  is  not  adapted  to  the  age  or  digestive 
capabilities  of  the  child.  It  is  at  times  met  with  as  a sequela  of  some 
exhausting  disease,  such  as  typhoid  fever,  pneumonia,  or  one  of  the  acute 
exanthemata.  It  very  rarely  occurs  in  early  infancy,  being  usually  met 
with  during  the  middle  and  later  periods  of  childhood. 

Symptoms.— The  symptoms  are  at  first  somewhat  varied.  The  disease 
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may  be  preceded  by  a number  of  attacks  of  gastro-enteric  indigestion  of 
a subacute  character.  A tendency  to  nausea  and  vomiting  extending  over  a 
number  of  months  may  sometimes  precede  the  full  development  of  the 
disease.  The  gastric  disturbance,  however,  is  not  marked,  and  is  probably 
a reflex  condition  depending  upon  the  functional  disturbance  of  the  duo- 
denum. At  first  the  Aecal  discharges  show  merely  the  various  changes 
which  occur  in  ordinary  indigestion,  sometimes  manifesting  a tendency  to 
diarrhoea  and  sometimes  to  constipation.  The  color  of  the  discharges  at 
this  early  period  is  not  significant  of  anything  beyond  ordinary  indigestion, 
and  is  usually  a mixture  of  yellow,  white,  and  green.  As  the  disease 
progresses,  certain  characteristic  symptoms  arise  and  definitely  mark  its 
presence.  Mucus  begins  to  appear  in  the  fsecal  discharges,  and  soon  be- 
comes quite  large  in  amount. 

I have  here  a specimen  (Fig.  110)  of  the  shreds  and  masses  of  mucus 
which  appear  in  the  discharges,  and  which,  in  combination  with  the  other 
symptoms  which  I am  about  to  describe,  are  so  significant  of  the  disease 
that  it  will  be  well  for  you  to  examine  them  closely. 


Fig.  110. 


Mucus  from  fsecal  discharges  in  a case  of  chronic  duodenal  indigestion. 


With  this  hypersecretion  of  mucus,  which  I shall  again  impress  upon 
you  is  not  necessarily  an  indication  of  an  inflammatory  condition,  the  child 
begins  to  be  fretful,  to  be  wakeful  at  night,  to  grind  its  teeth,  and  to  lose  in 
weight.  The  skin  becomes  dry,  and  there  is  usually  a coexisting  follicular 
pharyngitis  which  causes  a short,  dry  cough.  The  child  gets  tired  easily, 
and  complains  of  pain  in  the  epigastrium  after  eating.  The  abdomen  is  apt 
to  be  distended  and  tympanitic.  There  are  frequently  frontal  headache,  a 
coated  tongue,  and  a disagreeable  odor  to  the  breath.  The  fecal  movements 
now  begin  to  become  clay-colored,  and  the  skin  to  assume  a sallow  tint,  with 
at  times  a slight  amount  of  icterus.  Sometimes  an  exacerbation  of  all  the 
symptoms  takes  place,  resulting  in  an  acute  attack  of  indigestion.  These 
symptoms,  varying  in  intensity,  and  sometimes  ceasing  to  be  prominent  lor 
days  or  weeks,  usually  continue  for  months,  and  in  intractable  cases  may 
last  for  years  The  temperature  in  this  disease  is  usually  normal,  some- 
times subnormal,  but  may  of  course,  where  an  exacerbation  occurs,  be 
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somewhat  raised.  The  pulse  is  usually  moderately  slow.  Sometimes  a 
subacute  form  of  bronchial  catarrh  accompanies  the  disease,  but  it  does  not 
appear  to  be  a part  of  it.  There  is  often  a craving  for  large  quantities  of 
sugar. 

Diagnosis. — When  all  the  symptoms  are  present,  the  diagnosis  of 
chronic  duodenal  indigestion  is  not  difficult.  The  appearance  of  the  child 
is  characteristic.  Its  eyes  are  dull  and  heavy  ; its  skin  is  dry  and  harsh  and 
sometimes  slightly  icteric,  while  the  loss  of  flesh,  the  distended  and  tym- 
panitic abdomen,  and  the  coated  tongue  are  more  marked  than  in  any  other 
disease.  Where,  in  addition  to  this  picture,  an  examination  of  the  fsecal 
discharges  shows  them  to  be  clay-colored  and  to  contain  a large  amount  of 
mucus,  the  diagnosis  is  quite  evident.  The  disease  which  is  most  com- 
monly mistaken  for  chronic  duodenal  indigestion  is  pulmonary  tuberculosis. 
The  short,  dry  cough,  the  emaciation,  and  in  some  cases  the  bronchial 
catarrh,  often  make  parents  and  physician  fear  that  this  serious  disease  is 
present.  If,  however,  the  entire  history  of  the  case  is  studied  carefully, 
pulmonary  tuberculosis  can  soon  be  eliminated. 

Prognosis. — The  prognosis  of  chronic  duodenal  indigestion  is  in 
most  cases  good.  Even  in  those  cases  which  last  for  a period  of  years 
the  health  is  usually  entirely  restored.  Where,  however,  the  disease  has 
lasted  for  a long  time,  and  the  child  is  in  a very  debilitated  condition,  the 
prognosis  becomes  more  serious. 

Treatment. — The  treatment  of  this  disease  is  essentially  by  diet,  and 
not  by  drugs.  Such  articles  of  food  should  be  given  as  will  be  chiefly 
digested  by  the  stomach  and  will  not  tax  the  duodenal  digestion.  This  of 
course  indicates  a proteid  diet,  and  contra-indicates  the  administration  of 
starches,  sugars,  and  fats.  In  order  not  to  tax  the  disturbed  duodenum  by 
overloading  it  in  its  weak  condition,  small  amounts  of  food  at  shorter 
inteivals  than  usual  are  found  to  produce  a better  result  than  the  regular 
three  or  four  daily  meals.  The  diet  which  I have  found  most  valuable  in 
ti eating  these  cases  is  a milk  so  modified  as  to  have  a low  percentage  of 
sugar  and  fat,  a high  percentage  of  proteids,  and  ten  or  fifteen  per  cent,  of 
lime  water.  Soups  of  various  kinds,  and  meat,  can  also  be  given,  and  the 
crust  of  French  bread  in  limited  quantity.  A valuable  adjuvant  to  this 
treatment,  as  a mild  astringent  and  stimulant,  is  a small  amount  of  claret, 
preferably  given  in  seltzer  water.  The  meals  should  be  five  in  the  twenty- 
four  hours.  It  is  exceedingly  difficult  in  most  cases  to  keep  the  child 
on  this  diet,  but  if  it  is  rigorously  enforced  the  duration  of  the  disease 
will  be  decidedly  shortened.  As  the  epigastric  pain  and  the  amount  of 
mucus  in  the  discharges  grow  less,  the  diet  may  be  somewhat  varied  by 
givrng  fish  and  eggs,  and  the  percentage  of  lime  water  in  the  milk  may  be 
reduced  to  five.  As  relapses  occur  very  easily,  however,  it  is  generally 
rest  to  continue  with  this  rigid  diet  until  the  fsecal  discharges  have  become 
normal  in  color  and  have  not  shown  the  presence  of  mucus  for  a number 

o weeks.  In  mild  cases  where  there  is  much  constipation,  small  doses  of 
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calomel,  or  any  mild  laxative,  are  indicated.  Podophyllin  can  also  be  given, 
as  in  this  prescription  (Prescription  78) : 


Prkscription  78. 

Metric.  Apothecary. 

Gramm  tt. 

& Podophyllin 0 

Alcohol 3 

M.  M. 

Sig. — From  3 to  5 drops,  according  to  the  age  of  the  child,  in  the  morning  and  evening, 
lessening  the  dose  if  it  causes  more  than  two  discharges  daily. 


06  1£  Podophyllin gr.  i ; 

75  Alcohol 


Where  there  is  a tendency  to  diarrhoea,  small  doses  of  bismuth  are  found 
to  be  valuable. 

Tincture  of  nux  vomica  freely  diluted  in  water  and  given  in  doses  of 
a few  drops  after  each  meal  seems  in  some  cases  to  be  of  value. 

The  remainder  of  the  treatment  is  essentially  symptomatic,  and  if  the 
children  are  weak  and  anaemic  tartrate  of  iron  and  potassium  can  be  given. 

During  the  whole  course  of  this  disease  cod-liver  oil  is  contra-indicated, 
but  where  the  disease  has  been  cured  and  the  child  is  left  weak  and  emaci- 
ated it  may  in  some  cases  be  beneficial.  Its  administration,  however,  should 
always  be  carefully  supervised,  as  it  may  cause  a relapse. 


I have  here  a child  (Case  413re),  three  years  old,  who  has  an  attack  of  chronic  duodenal 
indigestion,  and  who  represents  very  well  the  general  picture  of  this  disease.  I wish  you 
to  notice  especially  in  this  case  the  distended  abdomen,  the  dry,  harsh  skin,  which  is 
slightly  icteric,  and  the  evident  loss  of  flesh.  She  has  been  affected  by  the  disease  for  the 
past  two  months.  The  prominent  symptoms  have  been  epigastric  pain  and  clay-colored 
movements  with  a hypersecretion  of  intestinal  mucus. 

This  little  girl  (Case  414),  six  years  old,  represents  also  a case  of  chronic  duodenal 

indigestion. 

She  was  healthy  at  birth,  and  was  nursed  until  she  was  thirteen  months  old.  During 
her  first  year  she  had  an  attack  of  bronchitis,  and  since  then  she  has  been  subject  to  cough. 
Previous  to  this  attack  she  has  never  had  any  intestinal  disturbance.  Her  abdomen  is  said 
to  have  been  always  rather  prominent.  From  her  earliest  infancy  she  has  been  a nervous 
child,  has  not  slept  well,  has  talked  much  in  her  sleep,  and  has  occasionally  walked  in  her 
sleep.'  Six  months  ago  she  began  to  lose  in  weight,  and  two  months  ago  her  cough  became 
quite  severe.  She  then  had  an  attack  characterized  by  vomiting  for  twenty-four  hours,  fol- 
lowed by  anorexia,  fever,  languor,  and  apathy ; the  bowels  became  constipated,  the  skin 
icteric,  the  urine  dark-colored,  and  the  fa>cal  movements  light-colored.  She  had  an  intense 
craving  for  sugar,  and  ate  all  that  she  could  lay  her  hands  on,  so  that  she  had  to  be  watched 
very  closely  to  prevent  her  satisfying  this  morbid  appetite.  Her  appetite  for  other  articles 
of  food  was  poor.  You  will  notice  that  the  abdomen  is  distended  and  tympanitic,  and  that 
the  tongue  is  coated.  The  breath  has  a disagreeable  odor,  and  there  is  loss  ot  flesh.  1 ere 
is  a follicular  pharyngitis,  which  is  evidently  the  cause  of  the  cough,  as  nothing  abnormal 

can  be  detected  in  the  lung  or  the  nose.  _ „ „ . 1 

(Subsequent  history.)  The  child  was  placed  on  the  following  diet.  Her  first  meal  was 

milk  so  modified  as  to  contain  fat  2,  sugar  3,  proteids  4,  lime  water  10.  With  this  meal  she 
was  allowed  to  have  a small  amount  of  the  crust  of  French  bread.  The  second  meal  con- 
sisted of  broth  and  the  crust  of  French  bread,  and  one  ounce  of  claret  in  half  a tumbler  o 
seltzer  water.  The  third  meal  consisted  of  meat,  the  crust  of  French  bread,  claret,  and 
seltzer  water;  the  fourth,  of  soup,  the  crust  of  French  bread,  claret,  and  seltzer  water, 
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fifth,  of  the  modified  milk  and  the  crust  of  French  bread.  After  each  meal  three  drops  of 
tincture  of  nux  vomica  were  administered. 

This  diet  was  carried  out  rigorously  for  one  week.  At  the  end  of  that  time  the  child 
looked  much  better,  the  urine  was  clear,  the  fecal  movements  began  to  resume  a more  nat- 
ural color,  the  mucus  in  the  discharges  was  very  much  lessened,  and  the  abdomen  was  not 


Case  414. 


Chronic  duodenal  indigestion.  Female,  6 years  old. 

so  much  distended.  The  tongue  was  less  coated,  and  the  cough  had  almost  disappeared. 
It  was  also  found  that  the  craving  for  sugar  had  much  decreased.  The  diet  was  then 
slightly  increased  in  variety.  At  the  end  of  a month  the  child  had  recovered  entirely, 
and  some  weeks  later  an  ordinary  diet  at  the  usual  times  was  given  to  her. 

Incontinence  of  Faeces. — Incontinence  of  fteces  is  a condition  in  which 
there  is  a loss  of  power  of  the  sphincter  to  control  the  movements.  It  may 
be  due  to  organic  or  to  functional  causes.  The  organic  causes  are  very  rare 
in  childhood,  and  will  best  be  spoken  of  in  connection  with  the  diseases  in 
which  they  occur.  Functional  incontinence  may  arise  from  nervous  influ- 
ences, such  as  excessive  mental  fatigue,  or  from  stretching  of  the  rectum 
from  habitual  constipation. 
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Ibis  boy  (Case  415),  eleven  years  old,  represents  the  nervous  type  of  the  disease.  He 
lias  been  much  overworked  at  school,  has  been  made  to  study  a number  of  languages,  and 
has  been  allowed  to  take  only  a very  limited  amount  of  exercise  in  the  open  air.  He  has 
completely  lost  control  of  the  sphincter  ani,  and,  as  you  see,  is  very  anaemic  and  weak. 
Nothing  abnormal  has  been  found  on  a physical  examination. 

(Subsequent  history.)  The  boy  was  taken  from  school,  relieved  entirely  from  his 
studies,  and  kept  in  the  open  air  most  of  the  day.  Under  this  treatment,  in  addition  to  the 
administration  ot  tartrate  of  iron  and  potassium  and  claret,  he  improved  rapidly,  and  in  two 
months  was  entirely  well. 

This  boy  (Case  416),  seven  years  old,  came  to  the  Children’s  Hospital,  during  the 
service  of  Dr.  Lovett,  with  a history  of  incontinence  of  faeces  lasting  over  a year.  He 
illustrates  the  condition  of  incontinence  from  habitual  constipation,  as  the  incontinence 
was  found  to  depend  on  stretching  of  the  rectum  by  impacted  faeces. 

The  rectum  was  emptied  by  a dose  of  castor  oil  and  an  enema  each  day.  At  the  end 
of  a week  the  boy  had  ceased  to  have  involuntary  faecal  movements,  and  he  has  since  con- 
tinued well. 

Constipation. — By  constipation  is  meant  a condition  in  which  the 
movements  of  the  bowels  do  not  take  place  as  often  as  is  normal  for  the 
individual,  and  in  which  the  consistency  is  abnormally  increased.  Constipa- 
tion is  a symptom,  and  not  a disease.  It  is  a relative  term,  as  what  would 
be  normal  in  one  individual  may  be  abnormal  in  another.  During  the  first 
year  of  life  two  or  three  daily  discharges  may  be  considered  normal ; in  the 
second  year  two  discharges  ; and  in  the  third  and  fourth  years  one  discharge 
is  the  usual  number.  The  causes  of  constipation  are  varied,  and  in  many 
cases  rather  obscure.  Mechanical  obstruction  may  produce  constipation. 
Thus,  as  the  sigmoid  flexure  is  proportionately  long  in  infancy,  flexions 
may  occur,  with  resulting  obstruction.  The  usual  cause  of  constipation, 
however,  is  of  a functional  character,  and  may  be  spasmodic  or  atonic. 

Spasmodic. — The  spasmodic  cases  are  rare,  but  should  be  recognized,  as 
they  frequently  cause  much  disturbance  of  the  child’s  general  health.  In 
these  cases  the  faecal  movements  are  usually  much  increased  in  size  and  con- 
sistency. This  condition  produces  so  much  pain  and  irritation  in  the  rectum 
that  the  child  endeavors  not  to  have  a movement. 

Atonic. — The  atonic  is  the  most  common  form  of  constipation,  and 
simply  represents  a sluggish  condition  of  the  intestinal  peristalsis.  It  is 
usually  caused  by  food  which  is  not  adapted  to  the  digestion  of  the  special 
child.  Thus,  in  some  cases  cereals,  such  as  oatmeal,  seem  to  produce  this 
condition,  although  in  a large  number  of  cases  they  relieve  it. 

As  a rule,  constipation  can  be  easily  cured,  but  some  cases  are  ex- 
tremely intractable  and  last  for  a number  of  years.  When  the  intestine 
has  become  more  developed  and  assumed  the  relative  proportions  found  in 
adult  life,  the  constipation  is  very  apt  to  pass  away,  so  that  we  may  in 
almost  every  case  give  a favorable  prognosis.  Constipation  can  usually  be 
cured  by  strict  attention  to  the  regulation  of  the  diet  by  the  use  of  fruits, 
vegetables,  and  cereals.  In  young  infants  an  increase  of  the  fat  in  the 
milk  will  in  quite  a number  of  cases  relieve  it.  Variation  in  the  percent- 
age of  sugar  is  occasionally  found  to  be  efficient  in  curing  the  constipa- 
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tion.  Many  drugs  have  been  employed  in  the  treatment  of  constipation, 
but,  as  a rule,  we  should  endeavor  not  to  use  them,  as  they  are  very  apt 
to  be  only  temporary  in  their  action.  In  connection  with  the  diet,  I place 
most  reliance  upon  enemata  and  laxative  suppositories,  such  as  those  made 
of  glycerin  or  of  gluten.  Massage  of  the  abdomen  is  useful  in  some  cases. 

Infantile  Atrophy  (Marasmus.  Athrepsia). — Infantile  atrophy  is  essen- 
tially a disease  of  infancy  and  early  childhood.  It  is  a condition  in  which 
extreme  atrophy  of  all  the  muscular  tissues  takes  place  without  demon- 
strable disease  of  any  of  the  organs.  It  is  apparently  due  to  a vice  of 
absorption,  although  this  has  by  no  means  been  clearly  proved. 

The  primary  cause  of  infantile  atrophy  is  unknown.  In  a number  of 
cases  the  disease  seems  to  be  secondary  to  grave  intestinal  disturbances, 
whether  of  toxic  or  of  organic  origin. 

Pathology. — The  pathological  conditions  which  are  found  in  cases  of 
infantile  atrophy  are  exceedingly  unsatisfactory,  and  have  not  given  us 
much  information  concerning  the  disease.  There  is  an  atrophic  condition 
of  all  the  muscles.  Nothing  abnormal  is  found  in  the  various  organs 
which  can  be  especially  attributed  to  this  disease.  It  is  supposed  by  some 
pathologists  that  the  lymph-glands  are  enlarged  ; but  this  enlargement  does 
not  seem  to  be  a prominent  feature.  No  pathological  condition  of  the 
mesenteric  lymph-glands  has  been  found,  and  the  atrophy  of  the  mesentery 
around  them  is  so  great  that  their  increase  in  size  may  be  seeming  rather 
than  real.  In  the  intestine,  although  in  some  cases  there  is  considerable 
atrophy  of  the  mucous  membrane  and  the  submucous  tissue,  no  character- 
istic lesion  has  been  proved  to  be  present. 

Symptoms. — The  symptoms  of  infantile  atrophy  are  those  of  starva- 
tion. The  infant  begins  to  emaciate,  and  extreme  loss  of  weight  is  the 
prominent  feature  of  the  disease.  The  food  is  apparently  digested  well, 
and  the  f ecal  movements  are  often  of  a normal  character ; in  many  cases 
the  total  amount  in  the  twenty -four  hours  is  abnormally  large.  The  appe- 
tite is,  as  a rule,  lessened,  the  temperature  is  normal  or  subnormal,  the  pulse 
is  weak,  and  the  respirations  are  generally  normal.  Usually  the  infant 
seems  not  to  suffer  from  paiu,  being  sometimes  quite  apathetic,  but  in  some 
cases  extreme  fretfulness  and  restlessness  occur.  Vomiting,  apparently  of 
a reflex  nature,  is  at  times  a prominent  symptom.  The  weight  continues 
to  diminish,  and  without  any  other  symptom  the  infant  may  die  from 
exhaustion. 

Diagnosis.  The  diagnosis  of  infantile  atrophy  is  chiefly  to  be  made 
from  ordinary  starvation  and  from  general  tuberculosis.  From  the  former 
it  is  soon  differentiated  by  its  lack  of  response  to  good  food.  In  the 
ordinary  cases  of  starvation  which  result  either  from  improper  food  or  from 
lack  of  food,  a diet  carefully  adapted  to  the  age  of  the  infant  or  child  is 
soon  followed  by  rapid  improvement.  The  differential  diagnosis  from 
general  tuberculosis  is  at  times  exceedingly  difficult.  I have  had  under 
my  care  in  the  hospital  in  adjoining  beds  an  infant  with  infantile  atrophy 
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and  one  with  general  tuberculosis.  In  these  two  cases  the  symptoms  and 
course  of  the  diseases  were  so  identical  that  it  was  impossible  to  differ- 
entiate the  two  diseases  except  at  the  autopsy.  On  physical  examination 
nothing  abnormal  could  be  found  in  either  case  except  extreme  emaciation. 
In  both  cases  the  temperature  was  slightly  raised. 

Prognosis. — The  prognosis  of  infantile  atrophy  is  bad,  especially 
during  the  first  year  of  life.  Even  under  the  most  careful  treatment 
it  is  always  a very  intractable  disease.  Under  special  forms  of  treatment, 
however,  which  I shall  presently  mention,  the  prognosis  is  much  better 
than  when  these  cases  receive  the  old  and  routine  treatment  of  cod-liver 
oil  internally  and  by  inunctions. 

Treatment. — The  treatment  of  infantile  atrophy  is  essentially  by 
such  a modification  of  the  constituents  of  the  milk  as  to  promote  intestinal 
absorption,  and  without  drugs.  Although,  as  I have  already  stated,  it  is 
not  entirely  proved  that  the  morbid  condition  is  that  of  a lack  of  absorp- 
tion, yet  my  clinical  results  are  most  favorable  when  the  disease  has  been 
treated  on  this  principle.  After  experimenting  in  a large  number  of  cases 
by  modifying  the  different  constituents  of  the  milk  in  various  ways,  I 
have  arrived  at  the  following  conclusion : a mixture  should  be  given 
which  contains  a low  percentage  of  fat,  a high  percentage  of  sugar,  and  a 
moderate  percentage  of  proteids.  The  low  percentage  of  fat  is  given  on 
the  supposition  that  the  infant  will  increase  in  weight  and  thrive  on  a small 
proportion  of  fat,  provided  it  is  absorbed.  I have  found  that  when  higher 
percentages  of  fat  are  given  the  infant  continues  to  lose  in  weight.  The 
administration  of  cod-liver  oil  is  not  indicated  in  these  cases,  for  it  is 
only  by  a precise  adjustment  of  the  percentage  of  the  fat  in  the  food  to  the 
individual  power  of  absorption  that  good  results  can  be  obtained.  The 
sugar  of  high  percentage  and  the  proteids  of  normal  percentage  seem  to  be 
digested  and  absorbed  provided  they  are  combined  with  a low  percentage  of 
fat,  since  by  this  combination  the  nutritive  properties  of  the  sugar  and  of 
the  proteids  are  made  use  of.  The  prescription  which  I usually  write  m 
the  beginning  of  the  treatment  of  these  cases,  where  they  occur  in  the  first 
year  of  life,  is  the  following  (Prescription  79) : 


Prescription  79 

Fat 

Sugar 

Proteids 

Lime  water 

After  the  infant  has  begun  to  gain  in  weight  I usually  increase  the  per- 
centage of  the  fat,  but  for  a number  of  weeks  I do  not  raise  this  percentage 
above  1 or  2.  When  the  infant  has  once  begun  to  gain  steadily  the  power 
of  absorbing  fat  is  rapidly  regained,  and  percentages  such  as  are  m this 
prescription  (Prescription  80)  can  then  be  given  : 


0 45 
6.00 
1.00 
5.00 
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Prescription  80. 

Pat  

Sugar  

Protcids 

Lime  water 

The  same  treatment  can  be  carried  out  when  the  disease  occurs  in  chil- 
dren in  their  second  and  third  years,  but  in  these  cases  it  is  usually  possible 
to  increase  the  percentages  of  the  different  elements  more  rapidly,  and  after 
two  or  three  weeks  to  begin  with  other  articles  of  diet,  such  as  beef  juice, 
broths  of  various  kinds,  and  finally,  with  caution,  cereals. 

These  special  modifications  of  the  milk  do  not,  of  course,  suit  every 
individual  infant  or  child,  and  when  the  treatment  with  them  is  not  success- 
ful, each  of  the  elements  of  the  milk  must  be  carefully  changed  and  different 
combinations  of  these  elements  tried  until  the  individual  idiosyncrasy  of 
absorption  in  the  special  case  has  been  discovered. 

I have  here  a case  of  infantile  atrophy  of  high  grade  to  show  you. 

This  infant  (Case  417)  is  nine  months  old. 


Case  417. 


Infantile  atrophy.  Female,  9 months  old. 


She  has  been  fed  on  foods  of  various  kinds,  all  of  which  have  contained  a considerable 
percentage  of  starch.  She  is  said  to  have  been  healthy  and  plump  at  birth  and  during 
the  early  months  of  life  while  she  was  nursed.  After  she  was  weaned  and  placed  on  these 
starchy  foods  she  began  to  lose  progressively  in  weight,  and  she  is  now,  as  you  see,  in  an 
extremely  emaciated  condition.  Physical  examination  shows  nothing  abnormal.  She  has 
four  teeth.  Her  temperature  is  slightly  subnormal,  her  pulse  is  regular  but  weak,  her  res- 
pirations are  normal.  On  first  entering  the  hospital  the  bowels  were  constipated  and  the 
fa3cal  movements  were  brown  and  looked  poorly  digested.  Since  being  placed  on  a diet  of 
modified  milk  the  movements  have  become  well  digested  and  of  normal  color,  but  the  total 
amount  in  twenty-four  hours  is  greater  than  normal.  She  has  been  very  fretful,  and  at  times 
vomits,  but  since  her  diet  has  been  regulated  she  is  less  fretful  and  is  somewhat  apathetic. 
On  entering  the  hospital  she  weighed  2966  grammes  (6£  pounds).  She  has  been  in  the  hos- 
pital two  weeks,  and  has  gained  in  that  time  1000  grammes.  The  food  which  has  been 
found  to  suit  her  powers  of  absorption  contains  fat  1,  sugar  5,  proteids  1,  lime  water  5,  and 
60  to  120  c.c.  (2  to  4 ounces)  have  been  given  every  two  hours. 

This  is  a case  in  which  it  is  uncertain  whether  recovery  will  eventuallv  take  place, 
as  t le  emaciation  is  so  extreme,  but  the  prognosis  is  rendered  somewhat  favorable  bv  tbe 
tact  that  she  has  already  gained  1000  grammes. 

(Subsequent  history.)  The  infant  did  not  increase  progressively  in  weight,  but  some- 
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times  lost  considerably,  and  at  one  time  it  seemed  as  though  she  could  not  possibly  live. 
Alter  the  food  had  been  modified  in  various  ways,  she  finally  began  to  improve,  and  when 
she  was  able  to  digest  and  absorb  150  c.c.  (5  ounces)  of  milk  so  modified  as  to  contain  fat 
3.5,  sugar  6.5,  and  proteids  1.5,  she  improved  rapidly,  and  finally  recovered  entirely.  Her 
temperature,  with  few  exceptions,  was  normal  or  subnormal  through  the  whole  course  of 
the  attack. 

Infantile  atrophy  is  so  exceedingly  intractable  a disease,  and  so  greatly 
taxes  the  patience  and  skill  of  the  physician,  that  it  may  be  of  interest  and 
encouragement  to  you  in  treating  these  cases  to  see  this  child  whom  I have 
had  brought  to  the  hospital  to  show  you. 

This  boy  (Case  418)  is  three  years  old.  He  was  healthy  at  birth,  and  remained  strong 
and  well  during  the  early  months  of  his  life.  He  was  then  fed  on  a number  of  starchy 

Case  418. 


Recovery  from  infantile  atrophy  of  high  grade.  Male,  3 years  old. 

foods,  and  soon  began  to  lose  progressively  in  weight.  He  was  in  the  hospital  for  five  or  six 
months,  and  was  a typical  case  of  a very  high  grade  of  infantile  atrophy  such  as  I have  just 
shown  you.  It  seemed  at  one  time  as  though  he  could  scarcely  live  from  day  to  day,  but 
finally  the  proportions  of  the  food  were  so  adjusted  that  he  began  to  absorb  a small  amount 
of  nutriment.  He  then  began  to  gain  in  weight,  and  recovered  entirely.  To-day,  in  ns 
third  year,  he  is,  as  you  see,  a remarkably  strong, _ well-developed,  and  robust  child,  and,  so 

far  as  I can  detect,  is  in  a perfectly  normal  condition. 

This  next  infant  (Case  419)  is  also  a case  of  infantile  atrophy  of  high  gra  e. 
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This  infant  entered  the  hospital  one  week  ago,  with  a history  of  having  been  fed  on 
various  foods  containing  starch  from  the  earliest  months  of  its  life.  It  is  said  to  have  been 
healthy  at  birth  and  of  average  weight.  On  entering  the  hospital  it  weighed  2593  grammes 
(5£  pounds).  It  is,  as  you  see,  extremely  emaciated,  and  illustrates  the  more  advanced  stage 
of  infantile  atrophy.  It  is  unable  to  raise  its  head  j it  is  apathetic  j its  skin  is  cool  and  dry  , 
its  respirations  are  shallow  ; its  pulse  is  weak,  and  its  temperature  is  slightly  subnormal.  It 


Case  419. 

I. 


Infantile  atrophy.  Female,  10  months  old. 


looks  as  though  it  could  not  live  many  days.  A physical  examination  shows  nothing 
abnormal  in  any  of  the  organs.  The  faecal  movements  are  rather  large  in  amount,  and, 
since  its  food  has  been  carefully  regulated,  are  fairly  well  digested.  On  entering  the 
hospital  they  were  still  larger  in  amount  and  were  of  a brownish  color.  It  weighs  to-day 
2570  grammes  (about  5J  pounds),  which  is  slightly  less  than  its  weight  on  entering  the 
hospital.  This  is  a case  in  which  the  prognosis  is  very  grave,  and  unless  we  can  soon 
adjust  the  food  to  the  digestive  tract  so  as  to  have  it  absorbed  the  infant  will  die  in  a short 
time.  It  is  being  fed  on  a modified  milk  in  which  the  percentage  of  fat  is  2,  sugar  6,  pro- 
teids  1,  lime  water  10.  Although  the  skin  is  cool,  it  is  not  so  cold  as  in  this  next  child  (Case 
420)  whom  I am  about  to  show  you. 

(Subsequent  history.)  In  another  week  the  infant  began  to  gain  in  weight  and  evidently 
to  absorb  its  food.  Although  it  had  a number  of  relapses,  in  which  it  lost  considerably  in 
weight,  it  finally  began  to  gain  steadily.  At  the  end  of  three  months  it  had  recovered 
entirely,  and,  as  is  seen  in  this  picture  (Case  419,  II.),  was  quite  plump. 


Case  419. 
II. 


Infantile  atrophy.  Recovery  after  three  months. 


In  this  case  the  percentage  of  the  fat  was  finally  raised  to  4,  and  that  of  the  sugar  to  7 
mt  the  proteids  had  to  be  kept  at  1 : the  lime  water  was  reduced  to  5. 

This  infant  (Case  420,  page  874),  a female,  one  and  a half  years  old,  entered  the  hos- 
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Pit*'!  two  weeks  ago.  She  then  weighed  4281  grammes  (9£  pounds).  She  is  said  to  have 
weighed  but  900  grammes  (2  pounds)  at  birth.  She  was  nursed  by  her  mother,  who 
apparently  had  plenty  of  good  breast-milk,  and  who  had  two  other  children  whom  she  had 


Case  420. 
I. 


Infantile  atrophy.  Female,  1%  years  old. 


nursed  that  were  healthy  and  strong.  As  the  infant  did  not  gain,  she  was  nursed  for  only 
a short  time,  and  was  then  fed  on  various  artificial  foods.  She  began  to  lose  in  weight,  and 
this  loss  has  continued  ever  since,  so  that  now,  as  you  see,  her  emaciation  is  extreme. 

On  physical  examination  I find  that  the  anterior  fontanelle  is  widely  open.  There  is  no 


Case  420. 

IT. 


enlargement  of  the  epiphyses  of  the  ankles  or  wrists,  but  there  is  a slight  rliaehitic  rosary. 
Nothing  abnormal  can  be  detected  in  any  of  the  organs.  She  has  four  upper  and  two 
lower  incisors.  She  is  verv  apathetic,  and  seems  hungry,  but  when  food  is  given  to  her  s le 


DISEASES  OF  THE  INTESTINE. 


875 


vomits.  Since  entering  the  hospital  she  has  lost  519  grammes  (1|  pounds).  Her  skin  is  dry, 
harsh,  and  at  times  quite  cold.  It  has  seemed  to  me  ever  since  she  entered  the  hospital  that 
there  was  no  hope  of  saving  her  life,  and,  as  she  is  losing  in  weight  and  does  not  respond  to 
the  various  modifications  of  the  food  which  have  been  given  to  her,  the  probability  is  that 
she  will  soon  die.  The  fecal  movements  in  this  case  are  very  large  in  amount,  but  since 
entering  the  hospital  have  been  fairly  digested.  When  she  is  lifted  and  placed  so  that 
Vou  can  see  her  back  (II.)  you  will  appreciate  the  atrophic  condition  of  her  muscles,  the 
bones  seemingly  being  covered  only  by  skin.  The  cervical  and  inguinal  glands  are 

slightly  enlarged,  and  she  has  a slight  cough. 

(Subsequent  history.)  The  infant  lost  steadily  in  weight  during  the  following  week, 

when  it  died. 

The  post-mortem  examination,  made  by  Dr.  Councilman,  showed  the  following  con- 
ditions : 

There  was  extreme  atrophy  of  all  the  muscles.  There  were  no  changes  in  the  mesen- 
teric glands,  and  they  were  not  enlarged,  although  the  extreme  atrophy  of  the  mesentery 
around  them  made  them  look  so.  The  liver  was  normal,  and  its  tissues  showed  little  evi- 
dence of  atrophy.  The  spleen  was  normal.  Sections  made  from  various  places  in  the 
stomach  and  the  intestine  showed  no  changes  beyond  considerable  atrophy  of  the  mucous 
membrane  and  of  the  submucous  tissue.  The  thymus  gland  was  atrophied.  There  was  an 
extensive  bronchitis  in  the  posterior  portions  of  the  lungs,  while  in  some  parts  there  was  a 
partial  and  in  others  a complete  atelectasis. 

Eliminative. — Under  the  term  eliminative  disturbances  of  the  intes- 
tine are  included  a number  of  unexplained  and  obscure  symptoms  which 
we  at  present  are  unable  to  classify  elsewhere.  It  is  probable  that  they  will 
be  more  fully  understood  in  the  future.  It  seems  as  though  the  intestine 
often  acts  as  an  organ  for  the  elimination  of  various  morbid  products  from 
the  economy.  The  diarrhoea  which  results  from  the  irritation  of  these  foreign 
elements  is  not  distinguishable  from  that  which  occurs  when  the  irritation  is 
primarily  in  the  intestine  itself.  Our  knowledge  of  this  class  of  disturbances 
is,  however,  so  small  that  I shall  merely  refer  to  its  possible  occurrence. 

ORGANIC. — The  organic  diseases  of  the  intestine  may  be  divided  into 
non-inflammatory  and  inflammatory. 

Non-Inflammatory. — The  non-inflammatory  diseases  of  the  intestine 
may  be  divided  into  mechanical,  fermental,  cholera  infantum,  cholera  Asiatica, 
and  new  growths. 

Mechanical. — The  mechanical  diseases  of  the  intestine  are  quite  numer- 
ous, but,  with  a few  exceptions,  are  not  of  especial  importance  medically, 
and  belong  rather  to  the  province  of  surgery. 

Dilatation  of  the  Colon. — I have  already  spoken  of  dilatation  of  the 
colon  so  far  as  it  relates  to  the  diagnosis  of  dilatation  of  the  stomach.  Iu 
comparison  with  dilatation  of  the  stomach,  dilatation  of  the  colon  is  very 
rare,  except  as  a temporary  condition  which  is  liable  to  occur  at  any  time 
from  an  over-production  of  gas. 

I have  here  an  illustration  (Case  421,  page  876)  of  dilatation  of  the  colon  which  was 
seemingly  caused  by  a congenital  stricture,  and  in  which  an  artificial  anus  was  made  by 
Dr.  Halstead.  The  child  recovered  from  the  operation,  but  later,  owing  to  still  further 
obstruction,  he  had  to  be  operated  upon  again,  and  died. 

. I show  you  this  case  so  that  if  you  happen  to  meet  with  this  rare  pathological  con- 
dition you  will  recognize  its  presence.  The  extreme  distention  of  the  abdomen,  which 
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was  tympanitic  through  its  whole  extent,  the  evident  obstruction  to  the  faical  discharges 

am  tie  absence  of  symptoms  pointing  towards  gastric  disease,  would  suggest  a dilatation 
of  some  part  of  the  intestine,  presumably  of  the  colon.  dilatation 


Volvulus. — By  volvulus  is  meant  a twisting  or  bending  of  the  intes- 
tine. This  condition  is  more  apt  to  occur  in  early  life  than  later,  possibly 
because  of  the  greater  proportionate  length  of  the  mesentery  at  this  time, 
which  allows  the  intestine  greater  latitude  of  motion.  It  occurs  either  by 
itself  or  in  connection  with  the  next  disease  of  which  I shall  speak,  from 
which  it  is  to  be  differentiated  by  the  absence  of  blood  and  mucus  in  the 
discharges. 

Intussusception. — Intussusception  or  invagination  is  a condition  in  which 
a part  of  the  intestine  has  passed  down  into  another  part.  Under  these  cir- 
cumstances there  is  an  outer  layer  of  intestine  within  which  is  the  part  of 
the  intestine  forming  the  invagination.  Only  a small  portion  of  the  intes- 
tine may  be  invaginated,  or  it  may  extend  from  the  ileo-ciecal  valve  to 
the  rectum.  Small  invaginations  are  frequently  found  at  the  post-mortem 
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examinations  of  infants  and  young  children,  ihese  probably  take  place 
during  the  death-struggle,  as  no  pathological  condition  is  found  in  connec- 
tion with  them.  This  form  is  usually  multiple  and  in  the  small  intestine. 
The  form  of  intussusception  which  occurs  during  life  is  very  rare  under 
three  months,  and  is  most  common  from  the  thud  to  the  sixth  month.  At 
this  age  the  large  intestine  is  shorter  in  relation  to  the  small  intestine  than 
in  the  adult,  while  the  mesentery  is  relatively  wider,  and  thus  allows  much 
greater  latitude  for  misplacement,  especially  of  the  caecum  and  colon.  The 
etiology  of  intussusception  is  obscure,  but  it  is  probably  directly  due  to  in- 
creased local  peristalsis. 

The  pathological  condition  depends  upon  the  tightness  of  the  constriction 
and  the  length  of  time  from  the  beginning  of  the  obstruction.  In  some 
cases  the  incarcerated  portion  of  the  intestine  is  so  little  constricted  that  the 
bowel  remains  pervious.  In  other  cases  the  constriction  is  so  great  that  the 
tension  of  the  intestinal  capillaries  quickly  becomes  so  extreme  that  hemor- 
rhage occurs,  and  inflammation,  with  resulting  adhesions,  is  apt  to  follow 
rapidly.  The  intestine  may  not  only  be  invaginated,  but  may  be  bent  on 
itself,  an  important  point  to  remember  in  regard  to  treatment. 

Symptoms. — The  symptoms  of  intussusception  are  usually  more  acute 
in  infants  than  in  older  children.  In  infants  they  are  often  at  first  rather 
obscure.  Paroxymal  pain  and  discharges  of  blood  from  the  rectum  occur. 
Later  the  blood  is  mixed  with  mucus  and  looks  like  currant  jelly.  There 
is  usually  vomiting,  which  may  be  stercoraceous.  The  mind  is  clear,  and 
in  young  infants  the  face  is  often  tranquil  between  the  paroxysms  of  pain, 
so  that  on  looking  at  the  infant  it  would  scarcely  be  supposed  that  a serious 
condition  was  present.  Later,  however,  the  face  grows  haggard  and  the 
eyes  become  sunken.  During  the  first  twenty-four  to  forty-eight  hours, 
and  even  longer,  the  infants  will  often  take  their  food  quite  readily. 
Tenesmus  is  at  times  present.  There  may  be  fever,  especially  when 
inflammation  has  occurred.  The  pulse  is  usually  quickened.  These 
symptoms  all  vary,  and  depend  on  the  amount  of  the  invagination.  In 
some  cases  these  are  the  only  signs  which  indicate  that  there  is  abdominal 
disturbance.  In  many  instances,  however,  either  at  once  or  within  a few 
hours,  a tumor  can  be  felt  in  the  abdomen. 

Diagnosis.  The  chief  points  in  diagnosticating  intussusception  are  the 
occurrence  of  discharges  of  blood,  vomiting,  abdominal  pain,  and  the  detec- 
tion of  an  abdominal  tumor,  usually  on  the  left  side  of  the  abdomen.  In 
these  cases  a careful  rectal  examination  should  always  be  made,  for  a tumor 

can  often  be  found  in  this  way  where  an  external  examination  has  failed 
to  detect  it. 

Prognosis. — Without  treatment  the  prognosis  is  unfavorable,  though 
there  are  a certain  number  of  recoveries  by  spontaneous  reduction,  or  rarely 
by  sloughing  of  the  invaginated  portion  of  the  intestine,  which  is  then 
passed  by  the  rectum.  If  death  takes  place,  it  usually  occurs  about  the 
third  or  fourth  day,  or  at  any  rate  within  a week,  after  the  incarceration  is 
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complete.  Where  the  incarceration  is  not  complete  the  infant  may  live  for 
many  weeks,  and  in  older  children  in  rare  instances  the  disease  may  become 
chronic. 

Treatment.  1 he  treatment  o ( intussusception  when  the  diagnosis  has 
been  definitively  made  should  be  immediate,  as  in  no  other  disease  does  a 
delay  result  in  more  serious  consequences.  Food  and  cathartics  or  laxatives 
aie  contra-indicated.  If  the  infant  shows  signs  of  collapse,  small  quantities 
of  brandy-and-water  should  be  given.  In  the  early  hours  of  the  attack  an 
attempt  should  be  made  to  reduce  the  intussusception  by  hydrostatic  press- 
ure. Phis  can  be  easily  done  by  having  the  infant’s  buttocks  somewhat 
raised  and  introducing  water  under  a pressure  of  about  200  cm.  (6§  feet) 
by  means  of  a fountain  syringe.  The  water  should  be  lukewarm,  and 
should  have  dissolved  in  it  salt  in  the  proportion  of  one  teaspoonful  to  a 
quart.  The  abdomen  should  be  gently  rubbed  at  the  same  time.  In  some 
cases  this  procedure  results  in  a reduction  of  the  intussusception. 

Even  where  inflammation  has  not  begun  and  adhesions  have  not  formed, 
the  pressure  of  the  column  of  water  may  fail  to  reduce  the  intussusception, 
because  the  invaginated  portion  may  be  bent  on  itself,  so  that  the  hydro- 
static pressure  increases  the  obstruction  rather  than  relieves  it.  Where 
adhesions  have  taken  place  and  where  there  is  great  congestion,  as  some- 
times occurs  during  the  first  twenty-four  hours  of  the  attack,  hydrostatic 
pressure  is  usually  unsuccessful  and  may  be  dangerous.  If  this  method  has 
failed,  the  infant  should  be  placed  at  once  in  the  hands  of  a surgeon,  as 
under  these  circumstances  an  early  laparotomy  will  give  the  most  fayorable 
results. 

I shall  report  to  you  one  of  the  cases  of  intussusception  which  have  come 
under  my  care. 

A male  infant  (Case  422),  six  months  old,  nursed  by  its  mother,  and  previously  per- 
fectly healthy,  after  a slight  loss  of  appetite  for  several  days  began  to  have  abdominal  pain 
in  the  morning,  and  in  the  middle  of  the  day  had  a discharge  of  blood  from  the  rectum 
unmixed  with  fecal  matter  or  mucus.  The  bowels  had  been  thoroughly  moved  on  the 
previous  day,  and  there  had  been  no  tendency  to  constipation.  During  the  afternoon  there 
were  five  or  six  discharges  of  blood.  In  the  evening  the  infant  looked  well  and  did  not 
show  any  signs  of  discomfort  except  occasional  slight  attacks  of  abdominal  pain  and  an  in- 
disposition to  nurse.  The  rectal  temperature  was  39°  C.  (102.2°  ¥.).  An  examination  of 
the  abdomen  externally  and  by  the  rectum  revealed  nothing  abnormal.  The  infant  had  a 
restless  night,  vomited  several  times  after  nursing,  and  had  six  discharges  of  blood.  The 
temperature  was  38.3°  C.  (101°  T.),  the  pulse  135,  strong  and  regular,  and  the  general  appear- 
ance good.  The  abdomen  was  soft  and  not  tender  on  pressure,  but  towards  the  umbilicus, 
under  the  left  costal  border,  a rather  ill-defined  cylindrical  tumor  could  be  detected. 

Hydrostatic  pressure  was  employed  to  reduce  the  intussusception,  but  failed.  The  sur- 
geon who  saw  the  infant  on  the  second  day  decided  to  wait  twenty-four  hours  before  per- 
forming laparotomy.  On  the  following  day  the  infant  died  suddenly. 

At  the  post-mortem  examination  nothing  abnormal  was  found  except  an  ileo-coecal 
intussusception.  An  examination  of  the  invagination  showed  that  the  retained  cscum  was 
so  twisted  that  the  lower  opening  was  directed  to  one  side  of  the  axis  of  the  intestine,  and 
the  hydrostatic  pressure  from  below  must  have  simply  packed  the  sac  tighter  and  rendered 
reposition  more  difficult.  The  invagination  involved  20  cm.  (8  inches)  of  the  intestine. 
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The  serous  surfaces  were  firmly  adherent  through  their  whole  extent,  and  considerable  force 
was  required  to  reduce  the  invagination  without  tearing  it.  The  reduction,  however,  was 
successfully  accomplished,  the  adhesions  giving  way  and  the  intestine  being  left  uninjured 
and  apparently  healthy.  This  case  illustrates  how  necessary  it  is  to  employ  the  most 
skilled  surgical  aid  in  these  cases. 

Hernia. — I have  already  spoken  sufficiently  of  the  pathological  con- 
dition represented  by  hernia,  in  my  lecture  on  diseases  of  the  new-born 
(page  430). 

There  are  a number  of  lesions  which  occur  about  the  anus  in  infants 
and  young  children  which,  though  somewhat  rare,  should  be  recognized  for 
purposes  of  differential  diagnosis.  They  are,  however,  so  purely  surgical  in 
their  treatment  that  they  need  only  be  mentioned  here. 

Fissures. — One  of  these  conditions  is  that  of  fissure,  which  occurs  either 
at  the  anus  or  more  commonly  a little  distance  from  the  orifice.  Pruritus 
and  reflex  urinary  symptoms  are  common.  Defecation  is  often  painful,  and 
constipation  of  the  spasmodic  type  may  thus  result. 

Prolapse. — Prolapse  of  the  rectum  is  not  uncommon  in  young  children. 
It  is  usually  produced  by  straining  from  various  causes,  especially  in 
extreme  constipation.  The  wall  of  the  rectum  comes  down  through  the 
anus,  and  is  easily  recognized  by  the  appearance  of  the  mucous  membrane. 
The  prolapse  is  ordinarily  transitory,  but  in  the  more  severe  forms  the 
rectum  remains  down. 

The  treatment  is  to  remove  the  cause.  Constipation  should  be  relieved 
first  by  enemata  and  then  by  keeping  the  movements  of  the  bowels  semi- 
liquid by  means  of  gentle  laxatives.  The  child  should  be  kept  in  bed  for 
a number  of  days,  the  protrusion  being  gently  pushed  back  each  time  that  it 
comes  down.  After  reposition  it  should  be  kept  in  place  by  means  of  a pad 
and  a T bandage.  Under  this  treatment  a large  number  of  cases  recover. 
The  more  serious  and  intractable  cases,  however,  should  be  referred  to  a 


surgeon. 


Case  423. 


Congenital  prolapse  of  rectum.  Female,  22  months  old. 


I have  here  a case  of  prolapse  of  the  rectum  to  show 
been  under  the  care  of  Dr.  C.  B.  Porter. 


you  which  has 
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The  infant  (Case  423),  a female,  twenty-two  months  old,  has  had  this  condition  of 
prolapse  since  birth.  Lately  the  prolapsus  has  been  increasing  in  size.  The  infant  is  not 
fretful,  and  seems  very  well.  The  movements  of  the  bowels  are  normal  through  the  pro- 
lapsed portion  ot  the  rectum.  This  is  one  of  the  more  severe  types  of  the  disease.  You 
see  that  the  prolapsus  forms  a large  rounded  tumor  covered  with  reddish  mucous  membrane 
projecting  from  the  anus.  It  is  about  7.8  cm.  (3  inches)  long  and  4.0  cm.  (1£  inches)  thick. 
The  tumor  is  not  sensitive  to  the  touch. 

Polypi. — Polypus  of  the  rectum  is  more  common  in  early  life  than  at 
auy  other  period.  Hemorrhage  from  the  rectum,  when  not  due  to  constipa- 
tion, diarrhoea,  or  fissure,  usually  arises  from  polypi.  A careful  examina- 
tion for  this  growth  should  be  made  where  rectal  bleeding  is  frequent  or 
large.  Rectal  polypi  are  of  various  sizes,  and  may  be  myxo-fibromata  or 
adenomata.  The  surface  of  the  polypus  is  usually  smooth,  and  the  pedicle 
is  often  long  and  thin. 

The  diagnosis  is  easily  made  by  a digital  examination. 

The  treatment  is  simply  to  twist  or  cut  off  the  polypi.  The  growth  is 
not  apt  to  recur. 

Hemorrhoids. — Hemorrhoids  are  rarely  met  with  in  infancy  or  early 
childhood,  but  can  occur  as  in  later  life,  and  should  be  treated  by  the  same 
methods. 

Fistulse. — Fistula  in  ano  is  not  a very  common  condition  in  infancy  or 
early  childhood,  but  is  at  times  met  with.  The  condition  has  the  same  char- 
acteristics as  in  the  adult,  and  should  be  treated  in  the  same  way. 

Fermental. — The  non-inflammatory  conditions  of  the  intestine,  which 
for  want  of  a better  term  we  speak  of  at  present  as  fermental,  include  those 
which  arise  from  acid  fermentation  and  albuminous  decomposition,  which 
are  produced  by  micro-organisms.  The  disturbances  which  arise  from  these 
causes  represent  the  greater  proportion  of  the  diarrhoeal  diseases  which 
occur  during  the  warm  months  of"  the  year. 

Etiology  and  Pathology. — The  causes  of  fermental  disturbance  in 
the  intestine  lie  in  impure  or  improper  foods  and  bad  hygienic  surround- 
ings. In  both  acid  fermentation  and  albuminous  decomposition  it  is  prob- 
able that  the  small  intestine  is  most  affected.  The  condition  of  the  mucous 
membrane  may  be  normal,  or  there  may  be  desquamative  catarrh.  The 
process  may  go  no  farther,  or  it  may  be  followed  by  inflammatory  changes 
in  the  intestinal  mucous  membrane. 

The  fermental  class  of  cases  holds  a position  midway  between  the 
nervous  forms  of  intestinal  disturbance  and  the  inflammatory  forms  with 
their  pronounced  lesions. 

Symptoms. — You  can  well  understand  from  the  great  variety  of  causes 
which  give  rise  to  these  fermental  processes  how  varied  may  be  the  symp- 
toms. The  onset  may  be  subacute,  with  little  or  no  fever  and  without 
vomiting,  or  it  may  be  acute  and  accompanied  by  a high  temperature  and 
active  vomiting.  After  a variable  period  of  general  discomfort  and  restless- 
ness, diarrhoea  sets  in,  which  varies  so  greatly  as  to  its  frequency,  amount, 
color,  and  consistency  that  it  would  be  impossible  in  the  present  state  ot 
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our  knowledge  to  divide  these  variations  clinically.  The  onset  of  fermental 
diarrhoea  is,  however,  so  often  characterized  by  the  toxic  symptoms  of 
sudden  rise  of  temperature,  followed  after  a day  or  so  by  a normal  tem- 
perature, that  when  we  meet  with  this  occurrence  we  are  usually  justified  in 
eliminating  the  inflammatory  and  more  serious  intestinal  lesions.  In  some 
cases  the  diarrhoea,  although  accompanied  by  much  prostration  and  vaiious 
nervous  disturbances,  disappears  after  a few  days ; in  others,  especially  in 
the  warm  weather,  it  may  last  for  a number  of  months.  In  this  fei  mental 
diarrhoea  the  color  of  the  discharges  is  commonly  some  shade  of  green 
or  greenish  yellow,  and  the  odor  is  often  very  offensive,  sometimes  being 
the  excessively  sour  one  which  is  supposed  to  arise  from  acid  fermenta- 
tion, and  at  other  times  the  extremely  foul  one  of  albuminous  decom- 
position. The  discharges  are  usually  accompanied  by  considerable  pain 
and  a large  amount  of  gas.  The  symptoms  are  often  so  severe  that  the 
disease  has  a serious  aspect,  but  in  a considerable  number  of  cases  after 
the  intestine  has  been  thoroughly  emptied  the  temperature  falls  and  the 
nervous  symptoms  subside.  There  is  usually  rapid  and  great  loss  of 
weight.  In  cases  which  are  not  prolonged  by  fresh  irritation  or  by 
unwise  treatment  recovery  often  takes  place  quite  rapidly. 

Diagnosis. — Where  the  attack  is  subacute,  with  slow  onset,  without 
vomiting,  and  with  infrequent  discharges,  the  diagnosis  is  not  difficult, 
and  is  to  be  made  from  the  nervous  disturbances,  which  can  usually  soon 
be  differentiated  by  the  absence  of  fever  and  by  rapid  recovery.  Where, 
however,  the  onset  is  acute  and  is  accompanied  by  vomiting,  the  diagnosis 
must  often  be  held  in  abeyance,  as  the  symptoms  of  high  temperature, 
vomiting,  and  diarrhoea  may  be  present  in  infants  and  young  children  in 
the  initial  stage  of  a number  of  acute  diseases.  The  disease  from  which  it 
is  to  be  especially  differentiated  is  cholera  infantum.  In  fermental  diar- 
rhoea the  prostration  is  much  less,  and  the  temperature  after  the  early  hours 
of  the  attack  is  much  lower.  The  serous  discharges  and  the  continuous 
vomiting  which  soon  arise  in  cholera  infantum  are  quite  different  from  the 
greenish  discharges  and  the  less  frequent  vomiting  which  occur  in  fermental 
diarrhoea.  We  must  remember,  however,  that  cholera  infantum  and  the 
acute  inflammatory  iutestinal  diseases  are  usually  preceded  for  a number 
of  days  by  this  fermental  form  of  diarrhoea,  and  that  the  special  micro- 
organisms which  produce  the  former  disease  gain  an  entrance  for  themselves 
and  their  toxines  by  means  of  the  abnormal  intestinal  conditions  produced 
by  the  fermental  changes.  You  must  also  remember  that  gastro-enteric 
symptoms  are  often  so  pronounced  during  the  early  days  of  a pneumouia 
that  they  may  mask  the  presence  of  that  disease. 

Prognosis. — In  previously  healthy  children  the  prognosis  of  fermental 
diarrhoea  is  good.  It  depends,  however,  upon  the  degree  and  kind  of  the 
fermental  process  which  is  causing  the  disease,  and  also  on  the  amount  of 
resistance  to  these  processes  which  the  individual  possesses.  It  also  depends 
upon  the  vulnerability  of  the  individual  to  the  other  bacteria  which  may  at 
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any  time  complicate  the  disease.  The  cases  of  infantile  atrophy  which 
I have  just  described  to  you  are  especially  liable  to  die  when  attacked  by 
this  as  well  as  by  any  other  form  of  intestinal  disturbance.  In  these  cases  it 
seems  as  though  the  infant  were  totally  unable  to  resist  even  a slight  amount 
of  toxic  absorption.  The  prognosis,  therefore,  when  an  already  debilitated 
child,  or  one  with  infantile  atrophy,  is  attacked  by  fermental  diarrhoea  must 
always  be  guarded.  It  also  depends  upon  how  soon  and  in  what  way  the 
disease  is  treated. 

Treatment.— The  treatment  of  fermental  diarrhoea  is  to  remove  at 
once  the  source  of  the  disturbance  by  thoroughly  emptying  the  intestine. 
Where  the  vomiting  is  excessive  it  is  sometimes  necessary  to  wash  out  the 
stomach,  but,  as  a rule,  this  procedure  is  not  indicated.  A dose  of  castor 
oil,  one  teaspoonful  for  infants  under  one  year,  and  two  teaspoonfuls  for 
older  children,  is  the  best  initial  treatment.  In  the  more  severe  cases, 
and  where  there  is  a tendency  to  a prolongation  of  the  acute  symptoms, 
irrigation  of  the  intestine  is  indicated.  Food  should  be  withheld  for  a 
number  of  hours, — at  least  half  a day,  if  possible.  Stimulants  are  indi- 
cated where  there  is  much  prostration.  Where  the  stomach  is  so  sensitive 
that  it  does  not  seem  advisable  to  give  castor  oil,  0.06  to  0.12  gramme  (1 
or  2 grains)  of  calomel  can  be  given.  The  only  other  drug  which  in  my 
experience  seems  to  be  indicated  is  bismuth,  which  should  be  given  in  large 
doses  until  the  disease  has  run  its  course  and  the  diarrhoea  has  ceased. 

I have  found,  contrary  to  what  has  been  so  often  stated,  that  milk 
can  be  given  after  the  first  twelve  to  twenty-four  hours  if  it  is  properly 
modified.  It  should  contain  from  ten  to  fifteen  per  cent,  of  lime  water, 
and  at  first  should  have  the  percentages  of  its  elements  considerably  re- 
duced. The  milk  which  is  used  for  this  purpose  must  be  fresh,  since 
it  is  not  sufficient  to  sterilize  it,  as  the  toxic  products  of  bacteria  may 
still  be  present  in  it  and  thus  add  fresh  irritation  to  that  which  has 
already  been  produced  by  the  fermentation.  In  many  cases  it  is  impossible 
in  the  present  state  of  our  knowledge  to  determine  what  special  form  of 
fermentation  is  present.  Where  acid  fermentation  appears  to  be  prominent, 
the  milk  should  be  so  modified  as  to  contain  a low  percentage  of  sugar  and 
fat,  while  where  albuminous  decomposition  with  its  excessively  foul  odor  is 
met  with,  the  proteids  should  be  reduced  to  a fraction.  Whether  this  treat- 
ment will  in  the  future  be  proved  to  be  the  best  it  is  impossible  to  state, 
but  on  the  ground  that  various  forms  of  bacteria  are  the  cause  of  these  dis- 
turbances, and  that  the  special  form  of  bacteria  which  is  producing  them 
has  been  developed  in  the  food  on  which  it  thrives  best,  it  certainly  seems 
reasonable,  and  should  be  adopted  until  further  light  is  thrown  upon  the 
subject. 

Where  breast-milk  or  fresh  modified  cow^  milk  cannot  be  obtained, 
weak  animal  broths,  such  as  those  made  from  mutton,  chicken,  oi  beef,  can 
be  used.  It  may  perhaps  be  well  to  warn  you  that  opium  is  almost  invaii- 
ably  contra-indicated  in  these  cases,  and  that  serious  results  may  arise  from 
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its  administration.  The  peristalsis  which  occurs  as  the  result  of  fermental 
irritation  is  a conservative  process  of  nature,  intended  to  carry  away  the 
morbid  products  which  have  resulted  from  the  fermentation.  Under  these 
conditions  the  administration  of  opium  prevents  the  elimination  of  the 
poison  from  the  intestine  and  allows  it  to  remain  and  produce  still  further 
irritation,  or  to  be  absorbed  and  give  rise  to  still  graver  septic  symptoms. 
In  certain  cases  where  the  intestine  has  been  thoroughly  emptied,  small  doses 
of  opium  in  the  form  of  tinctura  opii  camphorata  may  be  used  with  caution 
to  diminish  pain  and  control  the  excessive  peristalsis  which  may  result 
from  nervous  exhaustion  after  the  disease  has  run  its  course.  In  these 
cases,  however,  stimulants  are  more  valuable  than  opium. 

When  a child  in  the  warm  weather  has  once  had  an  attack  of  fermental 
diarrhoea,  it  is  very  apt  to  have  a number  of  attacks : its  diet  should  there- 
fore be  carefully  regulated  for  a considerable  period,  and,  if  possible,  it 
should  be  taken  to  the  sea-shore  or  the  country  until  the  return  of  cool 
weather. 

As  especial  illustrations  of  the  great  variety  of  fermental  diarrhoeas 
which  you  are  liable  to  meet  with  in  warm  weather,  I shall  call  your  atten- 
tion to  these  cases  which  have  come  under  my  notice. 

A child  (Case  424),  three  years  old,  and  perfectly  well,  was  attacked  suddenly  with 
abdominal  pain,  nausea,  pallor,  and  prostration.  He  vomited  once  or  twice,  and  was 
found  to  have  a temperature  of  40°  C.  (104°  F.).  Within  a few  hours  he  began  to  have 
frequent  faecal  dejections  of  sour  odor,  lessened  consistency,  moderate  amount,  and  a 
peculiar  dark  green  color,  a specimen  of  which  (Plate  III.,  18,  facing  page  112)’ I have 
here  to  show  you.  This  green  is  one  of  the  more  common  colors  met  with  in  fermental 
diarrhoea.  At  first  the  discharges  took  place  every  hour,  and  later  every  three  or  four 
hours.  After  the  first  twenty-four  hours  the  temperature  became  normal,  and  in  three  or 
four  days  the  diarrhoea  ceased  entirely. 

I have  here  a case  which  is  also  illustrative  of  this  form  of  fermental 
diarrhoea. 


This  infant  (Case  425,  page  884)  is  thirteen  months  old.  On  entering  the  hospital 
it  was  much  emaciated,  and  had  a slight  diarrhoea,  caused  apparently  by  improper  food 

dl!fedPerTre/aSn0  7 Sllgl'tly  raiS6d-  °n  examininS  it  nothing  else  abnormal  was 
cted.  Ihe  diarrhoea  was  infrequent,  and  was  not  accompanied  by  any  other  especial 

ymptoms.  It  soon  began  to  improve,  gained  in  weight,  and  had  a normal  temperature 
After  it  had  been  in  the  hospital  one  week  it  suddenly  began  to  have  diarrhoea  character! 

which  7 g°  qT  dlSCharg6S’  °f  lessened  insistency,  of  foul  odor,  and  of  the  color 

"em  fr^itTfoul  ^ TT"  ^ ^ 19’  ^ page  112)'  The  dis<*^  ™uld 
V ™ * fo^  0d?r  t0  be  an  lustration  of  what  is  called  albuminous  decomposition 

1 ou  wdl  notice  the  mixture  of  yellow  and  light  and  dark  green,  which  is  so  different  from 

< cai  -green  specimen  which  I have  just  shown  you  (Plate  III.,  18,  facing  page  1121 

These  colors  are,  however,  only  relative,  and  are  not  diagnostic.  In  this  acute  attack  the 

temperature  was  raised  at  first,  but  soon  fell  to  a little  above  normal 

The  infant  has  lost  greatly  in  weight,  has  become  extremely  emaciated  nnJ  i™i 

f * 70Ulddie‘  Tbe  often  becomes  cold,  and  the  The" 

symptoms  have  continued  for  three  or  four  days,  and  the  number  nf  r i ' . e 

twenty-four  hours  varies  from  seven  to  ten.  This  is  the  seventh  dav  fm,  jargeS  m .the 
of  the  acute  attack,  and  you  see  the  condition  in  which  it  has  left  the  patient.  G 
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(Subsequent  history.)  The  symptoms  became  less  severe,  and  the  diarrhoea  abated. 
A.  few  days  later  the  diarrhoea  stopped  entirely,  and  the  infant  then  gained  rapidly  in 


Case  425. 
I. 


Fermental  diarrhoea.  Male,  13  mouths  old. 

•weight  and  strength.  This  picture  (II.)  shows  the  great  improvement  which  occurred 
in  a month. 


Case  425. 
II. 


Fermental  diarrhoea.  One  month  after  recovery. 


These  cases  of  fermental  diarrhoea  at  times  are  prolonged  for  many 
weeks  or  even  months,  and  thus  produce -a  chronic  form  of  diarrhoea.,  lhis 
occurs  especially  in  children  who  are  the  subjects  of  rhachitis,  syphilis,  and 
general  tuberculosis  ; also  in  those  with  chronic  broncho-pneumonia  I 
have  already  told  you  that  the  continuous  administration  of  improper  food 
may  produce  this  condition ; so  also  may  improper  exposure  from  insuf- 
ficient clothing. 
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Cholera  Infantum. — Cholera  infantum  is  an  acute  gastro-enteric  dis- 
turbance characterized  by  intense  choleriform  symptoms.  The  term  cholera 
infantum  should  be  exclusively  restricted  to  this  class  of  cases,  and  should 
not  be  used  to  designate  the  many  acute  and  serious  attacks  of  vomiting 
and  diarrhoea  which  are  so  often  designated  cholera  infantum.  It  is  a rare 
disease  in  comparison  with  the  fermental  diarrhoeas  which  I have  just 
described  to  you. 

Etiology. — There  is  not  much  doubt  that  cholera  infantum  is  caused 
by  a specific  micro-organism,  although  this  organism  has  not  as  yet  been 
determined.  It  most  commonly  occurs  in  the  first  two  years  of  life,  and  in 
its  development  is  probably  closely  associated  with  the  food,  for  it  has  been 
noticed  that  infants  who' are  fed  exclusively  on  pure  and  sterile  foods,  such 
as  breast-milk,  are  not  liable  to  be  attacked  by  it.  It  is  also  significant 
that  the  disease  occurs  only  in  hot  weather. 

Pathology. — The  pathology  of  cholera  infantum  has  not  yet  been 
satisfactorily  determined,  but  it  seems  to  be  a non-inflammatory  disturbance 
of  the  whole  gastro-enteric  tract,  without  any  gross  lesion  beyond  a desqua- 
mative catarrh,  and  sometimes  hypenemia,  of  the  mucous  membrane. 

Symptoms. — The  onset  of  cholera  infantum  may  be  sudden,  but,  as  a 
rule,  it  is  preceded  by  some  form  of  gastro-enteric  disturbance,  which,  by 
causing  an  irritation  of  the  mucous  membrane,  renders  the  infant  vulnera- 
ble. When,  however,  the  disease  has  once  gained  a foothold,  the  develop- 
ment of  the  symptoms  is  very  rapid. 

After  a variable  but  generally  short  period  of  restlessness  and  apparent 
abdominal  discomfort,  the  infant  begins  to  vomit.  The  vomiting  is  either 
accompanied  or  quickly  followed  by  profuse  diarrhoea.  After  the  stomach 
and  intestine  have  been  emptied  of  the  food  which  may  happen  to  be  in 
them  at  the  time  of  the  onset,  the  vomitus  and  the  diarrhceal  discharges  are 
chiefly  serous;  and  it  is  this  watery  consistency  of  the  discharges  which 
especially  characterizes  the  disease.  As  a rule,  the  discharges  are  odorless, 
and  consist  of  serum  mixed  with  epithelial  cells  and  manv  bacteria. 
Although  the  disease  is  more  likely  to  attack  weak  and  debilitated  infants, 
yet  it  often  attacks  those  who  are  healthy  and  robust.  It  may  run  its 
course  to  a fatal  issue  in  from  twenty- four  to  forty-eight  hours.  The  ex- 
tiemities  soon  become  cold,  the  skin  is  pallid  or  even  cyanotic,  and  the 
face  pinched.  The  abdomen  may  be  a little  distended,  but  is  soft,  and  soon 
becomes  rather  retracted.  The  pulse  is  rapid  and  difficult  to  count.  The 
respirations  are  somewhat  quick  and  superficial.  The  temperature  of  the 
entire  surface  of  the  body  is  low,  but  the  dee])  rectal  temperature  is  high 
39.4°,  40°,  or  40.5°  C.  (103°,  104°,  or  105°  F.).  The  thirst  is  great  and 
is  a very  prominent  symptom.  The  fontanelle  very  soon  becomes  depressed. 
The  urine  is  suppressed,  and  nervous  symptoms,  such  as  twitching  of  the 
arms  and  great  restlessness,  are  present.  Rapid  emaciation  takes  place,  and 
all  the  symptoms  increase  in  severity.  At  first  the  infant  whimpers,  but 
soon  it  becomes  listless,  falls  into  a stupor,  or  may  have  convulsions.  The 
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infant  may  die  in  this  stage,  which  closely  resembles  the  algid  stage  of 
cholera  Asiatica.  The  disease  appears  to  be  self-limited,  and  if  the  infant 
survives  the  first  two  or  three  days  a crisis  comes,  the  skin  becomes  less 
cool  and  of  a better  color,  the  vomiting  and  diarrhoea  grow  less  frequent, 
and  finally  it  is  left  with  a slight  amount  of  simple  diarrhoea  and  occasional 
vomiting.  These  symptoms  may  become  chronic,  in  which  case  the  infant 
finally  dies  of  exhaustion  or  from  an  attack  of  one  of  the  other  gastro- 
enteric diseases,  to  which  it  is  left  very  susceptible. 

Diagnosis. — The  diagnosis  of  cholera  infantum  is  not  difficult  if  the 
characteristic  symptoms  are  borne  in  mind ; these  are  rapid  onset,  constant 
vomiting,  frequent  serous  discharges,  intense  thirst,  high  rectal  temperature, 
low  surface  temperature,  collapse,  depressed  fontanelle,  sudden  loss  of 
weight,  and  distressed,  restless  expression,  suggesting  speedy  death,  all 
developing  in  from  twenty-four  to  forty-eight  hours. 

Prognosis. — The  prognosis  is  bad.  The  more  violent  the  attack,  the 
higher  the  temperature,  the  less  the  vitality,  and  the  warmer  the  weather, 
the  worse  is  the  prognosis.  When  the  infant  has  survived  the  very  acute 
symptoms  which  appear  in  the  first  two  or  three  days,  the  prognosis  is  much 
more  favorable. 

Treatment. — Cholera  infantum  is  so  formidable  in  its  attack  that  it 
must  be  treated  most  energetically  if  we  hope  to  succeed  in  saving  the 
infant’s  life.  The  indications  for  treatment  are  (1)  to  assist  the  effort  which 
nature  is  making  to  free  the  stomach  and  intestine  from  the  poison  which 
is  in  them ; (2)  to  restore  the  surface  circulation,  which  is  so  seriously 
interfered  with ; (3)  to  supply  water  to  the  tissues,  which  are  being  drained 
to  so  grave  an  extent ; and  (4)  to  support  the  strength  until  the  disease 
. has  run  its  course. 

The  poison  seems  to  act  with  especial  virulence  on  those  portions  of 
the  economy  where  it  is  most  concentrated, — namely,  the  stomach  and  the 
intestine.  We  therefore  have  at  first  extreme  irritation  of  these  parts, 
which  causes  increased  peristalsis,  aud  later  vaso-motor  paralysis,  with  great 
transudation  of  serum.  This  condition  of  the  gastro-enteric  tract  is  to  be 
especially  borne  in  mind  during  the  whole  course  of  our  treatment. 

In  this  disease  we  should  not  attempt  to  use  any  remedy  which  works 
slowly.  The  condition  of  the  mucous  membrane  is  in  all  probability  such 
that  absorption  of  drugs  does  not  take  place  readily.  The  administration 
of  drugs  is,  therefore,  contra-indicated,  for  they  may  later,  when  absorption 
is  being  restored,  prove  fatal  by  their  cumulative  action.  During  the  acute 
stage  of  the  disease  the  digestive  functions  fail  to  act,  and  therefore  food 
of  any  kind  will  be  only  an  additional  source  of  irritation. 

Early  in  the  attack,  and  when  the  vomiting  has  not  caused  much  pros- 
tration, the  stomach  should  be  thoroughly  washed  out  with  warm  watei  and 
the  intestine  should  be  irrigated.  If  the  rectal  temperature  is  very  high, 
ice-cold  water  may  be  used  for  irrigation.  Where  the  vomiting  has  con- 
tinued for  some  time  and  there  is  prostration  with  great  thirst,  the  infant 
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should  be  allowed  to  suck  sterilized  ice-cold  water  from  the  bottle.  At  first 
nothing  else  should  be  given  by  the  mouth. 

The  infant  should  be  placed  at  once  in  a warm  pack.  This  should  be 
done  by  wrapping  it  to  the  chin  in  sheets  wrung  out  of  water  at  least  as  hot 
as  38°  C.  (100.4°  F.).  It  should  then  be  enveloped  in  a hot  blanket. 
This  procedure  should  be  repeated  as  often  as  the  infant  shows  signs  of 
collapse  or  much  cyanosis  and  coldness  of  the  skin.  This  is  the  best 
method  that  I know  of  to  restore  the  surface  circulation.  In  extreme  cases 
the  subcutaneous  injection  of  salt  solution  can  be  tried. 

While  the  infant  is  in  the  hot  pack,  water  can  be  given  freely  by  the 
mouth,  and,  if  necessary,  small  and  frequently  repeated  doses  of  stimulants, 
unless  they  appear  to  excite  vomiting,  in  which  case  they  should  be  given 
hypodermically. 

If  the  vomiting  and  diarrhoea  still  continue  excessive  after  this  treat- 
ment, small  doses  of  morphine,  0.0006  gramme  (y^j-  grain),  and  atropine, 
0.00008  gramme  (-§^-5-  grain),  for  an  infant  a year  old,  can  be  tried  hypo- 
dermically. The  effect  should  be  carefully  watched,  and  the  dose  repeated 
if  necessary,  as  recommended  by  Holt. 

If,  after  the  vomiting  and  diarrhoea  have  ceased,  the  heart’s  action  con- 
tinues very  weak  and  does  not  respond  to  stimulants,  small  doses  of  digi- 
talis should  be  given.  The  greatest  caution  should  be  employed  in  using 
drugs,  however,  as  they  generally  do  more  harm  than  good. 

If  an  absolutely  fresh  and  sterile  milk  can  be  obtained,  it  can  be  used 
as  a food,  as  in  any  of  the  other  forms  of  gastro-enteric  diseases  which  I 
have  alieady  described,  but  for  some  days  the  percentages  of  the  elements 
in  the  milk  must  be  much  lessened,  and  the  child’s  strength  must  be  sup- 
ported mostly  by  stimulants  freely  diluted  with  sterilized  water. 

Cholera  Asiatica.  Cholera  Asiatica  is  a highly  infectious  disease, 
caused  by  the  comma  bacillus  of  Koch,  which  manifests  its  most  violent 
symptoms  in  the  gastro-enteric  tract.  Its  symptoms  very  closely  resemble 
those  of  cholera  infantum.  The  disease  in  infants  should  be  diagnos- 
ticated from  cholera  infantum,  which  is  done  by  finding  the  comma 
bacillus  in  the  vomitus  or  in  the  discharges.  There  are  no  especial  dif- 
ferences between  cholera  Asiatica  in  the  adult  and  the  same  disease  in  the 
infant.  It  is  exceedingly  fatal  during  infancy  and  childhood,  and  young 
infants  who  are  attacked  by  the  disease  during  a cholera  epidemic  seldom 

live.  The  treatment  is  the  same  as  that  which  I have  just  described  for 
cholera  infantum. 

. New  Growths.— New  growths  in  the  enteric  tract  are  very  rare  in 
m ancy  and  childhood,  and  are  mostly  confined  to  myxomatous  polypi  of 
the  rectum.  1 ' 1 

Inflammatory.— The  inflammatory  diseases  of  the  enteric  tract  mav 
be  acute  or  chronic. 

Under  acute  inflammatory  diseases  may  be  included  appmdicM s and 
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Appendicitis. — Inflammation  of  the  appendix  cseei  is  essentially  a sur- 
gical disease,  and  is  one  which  under  all  circumstances  should  be  placed 
immediately  in  the  hands  of  those  who  are  skilled  in  abdominal  surgery. 
From  my  observation  of  this  disease  I am  so  strongly  impressed  with  this 
fact  that  I consider  an  extended  description  of  it  in  medical  lectures  and 
by  physicians  out  of  place.  I shall  therefore  confine  my  remarks  on  this 
disease  to  a very  few  words,  which  will  aid  you  in  making  a diagnosis  when 
you  meet  with  one  of  these  cases. 

Under  the  term  appendicitis  we  now  include  those  inflammatory  condi- 
tions in  the  neighborhood  of  the  caecum  which  were  formerly  called  csecitis 
and  perityphlitis.  The  reason  for  this  is  that  there  is  little  doubt  that  in 
most  instances  the  appendix  is  the  part  primarily  involved.  The  disease 
occurs  most  commonly  after  the  tenth  year,  and  is  rare  in  the  early  months 
of  life,  but  it  may  occur  at  any  age. 

Etiology. — The  cause  of  appendicitis  is  in  most  cases  an  inflammation 
of  the  lining  mucous  membrane  of  the  appendix  arising  from  faecal  concre- 
tions. It  is  seldom  caused  by  any  foreign  bodies,  such  as  seeds  of  any  size. 

I have  here  a specimen  of  the  appendix  (Fig.  Ill)  which  was  taken 
from  a girl  nine  years  old  forty-eight  hours  from  the  beginning  of  the 
attack,  the  first  she  had  ever  had.  The  operation  was  performed  by  Dr. 
S.  J.  Mixter,  and  was  followed  by  complete  recovery. 


Fig.  111. 


Appendix  removed  from  female  9 years  old.  (Natural  size.) 

On  opening  the  appendix  this  faecal  concretion  was  found  (Fig.  112). 


Fig.  112. 


Faecal  concretion  in  appendix.  (Natural  size.) 

Pathology. — The  pathological  lesions  which  occur  in  these  cases  vary 
from  a simple  inflammatory  condition,  with  exudation,  induration,  and  thick- 
ening, to  gangrene  and  necrosis. 

Symptoms.— The  symptoms  of  appendicitis  are,  as  a rule,  the  more 
obscure  the  youuger  the  individual.  In  infants  and  young  children  ab- 
dominal pain  may  be  difficult  to  localize,  and  may  1*  referred  to  some  other 
part  of  the  body.  In  like  manner  pain  in  the  thorax  may  be  referrec  to 
the  abdomen,  so  that  it  is  often  impossible  to  be  guided  by  the  apparent  seat 
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of  the  pain  There  are  no  prodromal  symptoms  which  are  especially  char- 
acteristic or  of  much  aid  in  determining  whether  appendicitis  is  present. 
The  temperature  is  often  very  misleading.  I have  seen  a child  with  a 
severe  attack  of  appendicitis  in  whom  the  acute  symptoms  disappeared  in 
a few  hours  and  the  temperature  was  raised  very  little  above  normal. 
Dr  Mixter  whose  surgical  knowledge  was  called  upon  to  determine  what 
should  be  done  in  this  case,  decided  to  operate,  and  on  opening  the  abdomen 
the  appendix  was  found  in  a highly  inflamed  condition  : pus  had  formed 
and  distended  it,  and  perforation  had  almost  taken  place.  There  is  nothing 
especially  significant  in  the  pulse  or  the  respiration  which  will  aid  you  in 
diagnosticating  the  disease.  In  a number  of  cases,  however,  vomiting, 
pain  and  tenderness  in  the  region  of  the  caecum,  and  later  a sensation  of 
resistance  and  dulness  on  percussion,  constitute  a group  of  symptoms  which 
should  lead  us  strongly  to  suspect  the  presence  of  this  disease.  The  vomit- 
ino-  as  a rule,  is  not  stercoraceous,  and  in  young  infants  diarrhoea  is  apt  to 
occur  as  often  as  constipation. 

In  cases  of  appendicitis  which  recover  after  operation  various  inflamma- 
tory lesions  are  left,  and  the  disease  is  liable  to  recur  from  time  to  time. 
This  condition  is  known  as  chronic  appendicitis.  Where  the  symptoms 
continually  recur,  the  patients  lose  in  weight  and  strength,  but  often  can  be 
entirely  cured  by  having  the  appendix  removed. 

Diagnosis. — The  diagnosis  is  to  be  made  chiefly  from  intussusception 
and  volvulus,  especially  the  former.  In  intussusception,  as  I have  already 
told  you,  there  is  usually  an  absence  in  the  beginning  of  pain  and  tender- 
ness, and  the  tumor  which  is  ordinarily  found  is  to  the  left  of  the  median 
line  rather  than  to  the  right.  The  vomiting  in  appendicitis  is  not  stercora- 
ceous ; in  intussusception  it  is  often  so.  Pain  and  tenderness  to  a varying 
degree  are  always  present,  but  the  tumor  is  often  not  felt  until  late  in  the 
disease.  The  temperature  and  pulse  are  generally  slightly  raised.  The 
same  anxious  expression  of  the  face  occurs  in  appendicitis  as  in  intussus- 
ception. You  must  not  depend  upon  the  locality  of  the  tumor  and  the  pain 
and  tenderness  in  differentiating  these  two  diseases,  for  in  some  instances 
the  inflamed  appendix  may  be  found  to  the  left  of  the  median  line,  and  in 
intussusception,  especially  if  not  of  the  ileo-csecal  variety,  it  may  be  on  the 
right  of  the  median  line.  All  these  questions,  however,  are  for  the  skilled 
surgeon  to  decide ; and  when  this  group  of  symptoms  is  present  we  are 
justified  in  making  a provisional  diagnosis  of  appendicitis  and  in  at  once 
summoning  surgical  aid. 

Prognosis. — The  prognosis  of  appendicitis  under  judicious  treatment, 
especially  if  operative  interference  is  instituted  early,  is  very  favorable  ; but 
when  operation  has  been  deferred  until  perforation  has  taken  place  the 
prognosis  becomes  unfavorable.  Even  under  these  conditions,  however, 
many  cases  recover.  The  prognosis  of  cases  which  are  operated  upon  when 
inflammation  is  not  present  between  recurrent %ttacks  of  appendicitis  is  in 
almost  every  instance  favorable. 
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EATMENT.—W  hen  you  have  made  the  diagnosis  of  appendicitis,  you 
sioud  at  once  place  the  cluld  in  bed,  enforce  absolute  quiet,  apply  hot 
omentations  to  the  abdomen,  and,  if  necessary,  give  sufficient  opium  to 
ie  ieve  the  acute  pain.  Cathartics  and  laxatives  should  not  be  given.  The 
ood  should  be  small  quantities  of  peptonized  milk,  and  should  be  given  bv 
enemata.  . It  is  almost  needless  to  repeat  that  the  best  surgical  aid  should 
be  called  in  at  once  to  determine  upon  the  next  steps  in  the  treatment, 

I have  to  report  to  you  a case  of  appendicitis  which  was  under  the  care 
of  Dr.  Crocker  and  was  operated  upon  by  Dr.  George  Haven. 

A child  (Case  426),  twenty-eight  months  old,  had  loss  of  appetite,  sleeplessness, 
nausea,  vomiting  slight  diarrhma,  and  abdominal  pain.  Two  days  before  the  operation  a 
tumor  had  been  found  in  the  left  lower  part  of  the  abdomen.  The  child's  face  had  a 

r r!TrS10^  and  Sh°Wed  mUCh  paU°r-  Her  pulse  was  170>  her  temperature  39.7° 
u t ° °n  th<5  day  When  the  °Peration  was  performed,  in  addition  to  the  tumor 
which  had  first  been  found,  the  right  half  of  the  abdomen  was  filled  by  a tumor  of  some- 
what irregular  outline,  with  tense  walls,  and  giving  an  absolutely  flat  note  on  percussion. 
Changes  of  posture  produced  no  efiect  on  the  physical  signs.  An  incision  was  made 
through  the  middle  of  the  tumor,  and  about  a pint  of  pus  escaped,  together  with  masses 
of  detritus  having  a strongly  fecal  odor.  The  child  recovered  entirely. 

I happen  to  have  here  in  the  wards  a little  girl  (Case  427),  eight  years  old,  who  illus- 
trates one  of  the  mild  cases  of  appendicitis  which  often  recover  without  operation,  and 
whom  I have  placed  under  surgical  supervision  in  accordance  with  my  strong  opinions  on 
this  subject. 


Case  427. 


Appendicitis.  Female,  8 years  old. 


This  child  was  well  until  four  days  ago,  when  she  began  to  have  severe  pain  in  the 
right  side  in  the  region  of  the  appendix.  This  was  followed  by  headache,  nausea,  and 
vomiting.  Marked  tenderness  soon  appeared  in  the  area  where  she  complained  of  pain. 
The  pain  continued  with  slight  intervals.  The  bowels  were  constipated.  At  first  there 
was  an  almost  constant  desire  to  have  a movement  of  the  bowels.  On.  entering  the  hospital 
the  abdomen  was  tympanitic  and  not  tender,  except  in  the  area  which  I have  marked  in 
black,  which  covers  a space  of  6.5  to  7.8  cm.  (2J  to  3 inches).  Within  this  line  there 
have  been  pain,  tenderness,  and  dulness  on  percussion.  Her  tongue  has  been  coated.  On 
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close  inspection  you  will  notice  that  there  is  slight  bulging  in  the  area  marked  in  black. 
The  temperature  has  been  about  39.4°  C.  (103°  F.),  the  pulse  100,  the  respirations  28. 

With  symptoms  of  this  nature  there  is  not  much  doubt  that  we  are  dealing  with  a case 
of  appendicitis.  Morphine,  0.004  gramme  grain),  was  required  a number  of  times  to 
relieve  the  pain. 

(Subsequent  history.)  On  the  day  following  the  child’s  entrance  to  the  hospital  the 
temperature  began  to  fall,  the  tumor  became  less  distinct,  and  there  was  less  tenderness  and 
not  much  pain*.  It  was  decided  not  to  operate,  but  to  watch  the  case  carefully.  On  the 
third  day  after  entering  the  hospital,  the  seventh  day  of  the  disease,  the  temperature  became 
normal,  the  pain  and  tenderness  disappeared  entirely,  and  the  tumor  became  indistinct. 
The  bowels  moved  naturally  on  the  seventh  day,  and  in  the  third  week  from  the  onset  of 
the  attack  the  child  was  perfectly  well,  and  only  a little  resistance  could  be  felt  in  the  area 
which  had  been  occupied  by  the  tumor. 

Ileo-Colitis. — Under  the  term  ileo-colitis  are  included  all  the  more 
marked  and  grave  lesions  of  the  intestine.  These  lesions  are  so  varied 
that  it  would  be  impossible  to  classify  them  in  detail,  and  practically  we  can 
divide  them  in  only  a very  general  way. 

The  divisions  which  have  been  adopted  to  simplify  the  subject  are  (1) 
simple  catarrhal  inflammation,  which  includes  the  non-ulcerative  form  of 
follicular  inflammation,  (2)  follicular  ulceration,  (3)  an  inflammation  charac- 
terized by  a pseudo-membrane,  (4)  an  inflammation  caused  by  the  typhoid 
bacillus,  (5)  an  inflammation  caused  by  the  amoeba  coli,  and  (6)  an  inflam- 
mation caused  by  the  bacillus  tuberculosis.  The  first  three  of  these 
divisions,  catarrhal,  ulcerative,  and  membranous,  although  differing  essen- 
tially in  their  prognosis,  are  so  often  represented  by  the  same  symptoms 
that  they  can  be  differentiated  only  in  the  most  general  way.  A symptom 
common  to  all  these  diseases  is  that  the  temperature,  although  not  neces- 
sarily high,  is,  as  a rule,  raised  through  the  whole  course  of  the  disease. 
In  this  way  we  can  usually  differentiate  these  diseases  from  the  non-inflam- 
matory  conditions  of  which  I have  already  spoken.  There  are  so  many 
varieties  of  pathological  lesions  found  in  connection  with  the  catarrhal  and 
non-ulcerative  follicular  and  the  ulcerative  follicular  inflammations  that  the 
clinical  distinction  between  the  two  conditions,  until  our  knowledge  of  these 
diseases  shall  have  been  greatly  increased,  must  be  very  limited.  In  both 
the  lesions  are  so  varied  that  they  probably  arise  from  a number  of  organ- 
isms, and  their  pathology  must  for  the  present  include  all  forms  which 
cannot  be  classed  under  the  pseudo-membranous,  typhoidal,  or  amoebic 
forms  of  ileo-colitis.  They  may  occur  as  acute  primary  diseases,  but  are 
usually  secondary  to  the  fermental  diarrhoeas,  and  sometimes  to  the  infec- 
tious diseases,  especially  measles. 

In  the  pseudo-membranous  form  of  ileo-colitis  the  ileum  and  the  colon 
are  chiefly  affected.  The  lesions  are  probably  due  to  a number  of  organisms, 
but  its  pathology  is  more  definitely  known  than  that  of  the  catarrhal  and 
ulcerative  follicular  forms.  It  is  characterized  by  the  presence  of  a mem- 
brane on  the  surface  of  the  mucous  membrane,  which  extends  into  it,  due  to 
a combination  of  fibrinous  exudation  and  necrosis.  That  is,  there  is  a defi- 
nite pathology.  The  disease  may  be  primary  or  secondary.  In  the  primary 
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orm  it  represents  what  is  usually  spoken  of  as  epidemic  or  sporadic  dysen- 
tery. 1 he  secondary  form  is  that  which  follows  certain  infectious  diseases 
such  as  measles.  All  these  forms  are  commonly  spoken  of  as  dysentery- 
but  from  what  i have  told  you  you  will  see  that  the  word  dysentery  should 
no  longer  be  retained  in  our  nomenclature,  as  it  has  been  used  for  so  many 
different  pathological  conditions. 

Befoie  endeavoring  to  tell  you  what  little  is  known  regarding  the 
symptoms  of  these  diseases,  I shall  show  you  a few  specimens  illustrating 
some  of  the  pathological  conditions  which  occur  in  ileo-colitis  cctjtarrhalis, 
ileo-colitis  ulcerativa  follicularis,  and  ileo-colitis  pseudo-memhranosa.  Much 
more  extended  studies  of  these  conditions,  both  as  to  their  pathology  and 
their  bacteriology,  must  be  made  before  anything  more  than  this  general 
view  of  the  subject  can  be  used  for  clinical  purposes.  You  will  of  course 
understand  that  these  specimens  which  I am  about  to  show  you  do  not 
represent  all  the  lesions  which  occur  in  these  diseases,  but  illustrate  some 
of  the  principal  ones  only.  The  notes  in  connection  with  these  cases  show 
how  with  our  present  knowledge  it  is  usually  impossible  for  us  to  diagnos- 
ticate the  lesions  during  life. 


Fig  113 


Hyperplasia  of  the  lymph-follicles.  Warren  Museum,  Harvard  University. 

This  first  specimen  (Fig.  113)  is  a portion  of  the  colon  of  an  infant  who 
during  life  had  only  a slight  diarrhoea. 


Case  428. 


Fig.  114. 


Mon-ulcerative  follicular  inflammation.  Simple  hyperplasia  of  lymph-follicl 
Female,  3 years  old.  Warren  Museum,  Harvard  University.  (Page  893.) 


Cask  429.  Fig.  115. 
I. 


Case  429.  Fig.  115 
II. 


Colitis  follicularis  non-ulcerativa.  (Page  893.) 


Fia.  11G 


Hyperplasia  of  lymph-follicles  (solitary  glands).  Muc.  Mem.,  mucous  membrane  ; Lym.  Ts. 
lymph-tissues;  Mus.,  muscle;  Fol.,  follicles.  (Page  893.) 


Fig.  117. 


Muc.  Mem.,  mucous  membrane  ; Fob,  follicles  ; Submuc.,  submucous  tissue ; Mus.,  muscle. 

(Page  893.) 


Cask  430.  Fig.  118 


Ileo-colitis  ulcerativa  folltcularto.  Infant,  16  months  old.  Museum  of  the  College  ofThysici 

and  burgeons,  New  York.  (Page  893.) 


iris- 


Cask  431.  Fig.  1L9. 


Acute  ulcerative  catarrhal  colitis.  Female,  3 months  old.  Museum  of  the  College  of  Physicians 

and  Surgeons,  New  York.  (Page  894.) 


Case  432.  Fig.  120. 


Female, 


Inflammation  of  follicles  and  surrounding  parts  of  colon.  The  process  has  gone  on  to  necrosis. 
3 months  old.  Warren  Museum,  Harvard  University.  (Page  894.) 


Case  433.  Fig.  121. 


mented  follicular  ulcers  of  colon.  Chronic  catarrhal  ulcerative  follicular  colitis.  Museum  of  the 
College  of  Physicians  and  Surgeons,  New  \ ork.  (Page  S94.) 


Case  434.  Fig.  122. 


Pseudomembranous  colitis.  Child,  3%  years  old.  Museum  of  the  College  of  Physicians  anc 

Surgeons,  New  York.  (Page  895.) 


Case  435.  Fig.  123. 


Pseudo-membranous  colitis.  Female,  4 years  old.  Ps.  M.,  pseudo-membrane  ; M.  M.,  mucous 
membrane;  Subm.,  submucosa;  Mus.,  muscle;  Per.,  peritoneum.  (Page  895.) 


Case  436.  Fig.  124. 


Nec.  Muc.  Mem.,  necrotic  mucous  membrane ; Inf.  Muc.  Mem.,  inflamed  mucous  membrane 
Mus.,  muscle ; Submuc.,  submucosa.  (Page  895.) 
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You  see  that  the  lesion  is  quite  marked  aud  simulates  closely  the  hyper- 
plasia of  Peyer’s  patches  which  is  commonly  seen  in  typhoid  fever ; but  in 
this  case  it  represents  merely  intestinal  irritation. 

This  next  specimen  (Fig.  114)  was  found  at  the  autopsy  of  a little  girl, 
three  years  old,  who  had  been  under  the  care  of  I)r.  Webbci . 

The  child  (Case  428)  was  attacked  with  excessive  vomiting  after  eating 
pigs’  feet,  and  the  vomiting  continued  until  her  death,  five  days  later.  The 
lesions  are  chiefly  in  the  upper  part  of  the  colon,  and  consist  of  a general 
non-ulcerative  follicular  inflammation.  The  hyperplasia  of  Peyer’s  patches 
is,  as  you  see,  extreme. 

Through  the  kindness  of  Professor  W.  P.  Northrup  I am  enabled  to 
show  you  some  interesting  specimens  of  lesions  of  colitis  which  occurred  in 
his  practice,  and  which  are  now  preserved  in  the  Museum  of  the  College  of 
Physicians  and  Surgeons,  New  York. 

This  specimen  (Fig.  115)  is  one  of  acute  catarrhal  follicular  inflamma- 
tion without  ulceration. 

The  infant,  a male  (Case  429),  two  years  old,  entered  Professor  Northrup’s  service 
with  a history  of  diarrhcea  and  general  debility  lasting  two  weeks.  While  the  infant 
was  in  the  hospital  there  was  a continued  high  temperature,  which  at  one  time  reached 
40°  C.  (104°  F ).  The  sj’-mptoms  were  mostly  of  a cerebral  type,  and  the  abdominal  symp- 
toms were  not  severe  or  prominent  enough  to  indicate  the  marked  lesions  which  were  found 
at  the  autopsy.  The  post-mortem  examination,  made  by  Professor  Northrup,  showed  the 
following  conditions : 

Brain  normal. 

Stomach  congested. 

The  small  intestine  contained  a large  amount  of  thick  mucus.  The  solitary  follicles 
were  enlarged,  rather  more  in  the  upper  third  of  the  intestine.  Peyer’s  patches  were 
markedly  swollen,  and  a few  solitary  follicles  appeared  to  be  ulcerated.  The  mesenteric 
lymph-glands  were  enlarged. 

The  mucous  membrane  of  the  colon  was  swollen  : the  follicles  were  enlarged  and  some- 
what pigmented,  but  not  ulcerated. 

FTere  is  another  portion  of  the  colon  (Fig.  115,  II.)  taken  from  the  same 
infant  (Case  429). 

As  you  see,  the  solitary  follicles  are  very  much  enlarged,  and  in  Peyer’s 
patches,  which  are  in  the  middle  of  the  specimen,  the  hyperplasia  is  of  a 
very  high  degree. 

I have  also  here  some  microscopic  sections  of  this  form  of  follicular 
inflammation.  In  this  first  specimen  (Fig.  116)  you  will  see  the  great 
enlargement  of  the  lymph-follicles. 

In  this  next  specimen  (Fig.  117)  you  will  notice  the  inflamed  condition 
of  the  mucous  membrane  as  well  as  the  enlarged  lymph-follicles. 

This  next  specimen  (Fig.  118)  was  taken  from  an  infant  (Case  430)  six- 
teen months  old. 


The  infant  before  entering  the  hospital  had  had  occasional  attacks  of  diarrhcea  for 
three  months,  presumably  caused  by  improper  feeding.  Soon  after  entering  the  hospital  it 
rapidly  grew  worse  and  died. 
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_ The  autopsy,  made  by  Dr.  Northrop,  gave  the  following  results.  No  tubercular 
lesions  Bronchial  lymph-follicles  enlarged.  Small  intestine  showed  much  swelling  and 
congestion  of  Beyers  patches,  but  no  ulceration.  The  colon  showed  extensive  follicular 

ulcerations.  In  the  small  intestine  and  the  colon  were  found  masses  and  strings  of  greenish 
mucus ; no  blood.  b B 


This  next  specimen  (Fig.  119)  was  taken  from  a female  infant  (Case 
431),  three  months  old. 

The  infant  on  entering  the  hospital  was  somewhat  rhachitic,  emaciated,  and  fretful 
There  were  no  vomiting  and  no  fever.  It  took  very  little  nourishment,  and  at  this  time 
was  having  one  large,  watery,  fecal  discharge  daily.  The  fecal  movements  were  green- 
ish yellow.  The  infant  apparently  improved  for  about  a week.  The  temperature 
was  then  found  to  have  risen,  and  during  tbe  next  week  it  varied  from  36.6°  to  37.7°  C. 
(98°  to  100°  F.).  During  the  next  week  the  temperature  was  sometimes  subnormal.  At 
the  end  of  three  weeks  the  infant  began  to  fail  rapidly  without  any  discoverable  cause, 
and  died  suddenly. 

The  autopsy  was  made  by  Professor  Northrup,  and  showed  the  following  lesions:  the 
mucous  membrane  of  the  ileum  was  swollen,  and  the  lymph-follicles  were  enlarged,  but 
not  ulcerated. 

The  report  of  the  examination  of  the  colon,  made  by  Professor  Delafield,  was  as  fol- 
lows. N umerous  ulcers,  some  round  and  some  irregular  in  shape  ; an  increased  production 
of  mucus : a profuse  growth  of  connective  tissue  between  the  tubules,  with  disappearance 
of  the  tubules  ; necrosis  of  the  new  tissue  so  as  to  form  ulcers  ; the  solitary  follicles  swollen, 
but  not  concerned  in  the  formation  of  ulcers,  which  are  simply  necrotic.  No  amoebae 
found.  The  process  is  one  which  would  ordinarily  come  under  the  head  of  acute  catarrhal 
colitis. 

The  next  specimen  (Fig.  120)  is  one  which  I am  enabled  to  show  you 
through  the  kindness  of  Professor  Holt. 

The  infant  (Case  432)  was  three  months  old,  and  was  in  the  hospital  under  the  care  of 
Dr.  Holt.  It  had  no  acute  symptoms,  but  had  never  been  well,  and  before  entering  the 
hospital  had  lost  in  weight  and  strength.  It  entered  the  hospital  for  vomiting  and  diarrhoea. 
Nothing  was  found  on  physical  examination.  While  in  the  hospital  it  had  from  six  to 
eight  loose  greenish  discharges  in  the  twenty-four  hours,  and  vomited  occasionally.  Its 
temperature  varied  from  37.2°  to  38.3°  C.  (99°  to  101°  F.).  It  gradually  failed,  and  died 
twelve  days  after  entering  the  hospital. 

The  post-mortem  examination,  as  you  see  (Fig.  120),  shows  extensive  follicular  ulcera- 
tion of  the  colon,  especially  in  the  lower  part  of  the  specimen,  where  there  is  a large  ulcer. 
The  tissues  around  the  follicles  are  also  involved,  and  th'e  process  has  gone  on  to  necrosis. 

4 

This  next  specimen  (Fig.  121)  was  taken  from  a male  infant  (Case  433) 
six  months  old,  also  a patient  of  Dr.  Northrup’s. 

The  infant  when  it  entered  the  hospital  was  in  a very  wasted  condition,  and  died  in  a 
few  days  without  any  especial  abdominal  symptoms. 

The  autopsy,  made  by  Dr.  Northrup,  showed  numerous  superficial  abscesses  on  the 
body,  a general  bronchitis,  and  a beginning  broncho-pneumonia.  The  lesions  in  the  in- 
testine were  an  inflammation  of  tbe  solitary  follicles  of  the  ileum  and  of  the  colon,  with 
small  ulcerations  at  the  apices  of  the  follicles  in  the  colon,  no  ulcers  being  present  in  the 
ileum.  In  the  specimen  these  ulcers  are,  as  you  see,  pigmented,  which  denotes  a chronic 
condition. 

The  apices  of  the  follicles  are  sometimes  found  pigmented  as  the  result  of  post-mortem 
changes,  and  may  simulate  these  ulcerations. 


DISEASES  OF  THE  INTESTINE. 


895 


The  next  specimen  (Fig.  122)  is  one  of  pseudo-membranous  colitis. 

This  child  (Case  434),  three  and  a half  years  old,  a patient  of  Dr.  Northrup’s,  entered 
the  hospital  in  a very  reduced  condition  following  an  attack  of  whooping-cough.  It  was 
attacked  with  diphtheria,  and  during  the  ten  days  that  it  was  suffering  from  this  disease 
there  was  a slight  amount  of  diarrhoea,  but  no  pain  and  no  tenesmus. 

The  autopsy  showed  this  pseudo-membranous  inflammation  through  the  whole  length 
of  the  colon,  most  marked  in  the  lower  third.  The  other  organs  were  normal.  The 
microscopic  examination  of  the  colon  confirmed  the  diagnosis  of  pseudo-membranous  colitis. 

I have  here  a microscopic  section  (Fig.  123)  of  another  case  (Case  435) 
of  pseudo-membranous  colitis. 

This  child,  a female,  four  years  old,  was  a patient  of  Professor  Northrup’s.  It  had 
always  been  delicate.  It  had  pneumonia  twice  in  its  fourth  year.  Eight  days  before  its 
death  it  was  attacked  with  vomiting  and  diarrhoea.  There  was  blood  in  the  faecal  dis- 
charges. The  pulse  was  rapid.  The  loss  of  strength  and  the  pallor  were  marked.  The 
eyes'  were  sunken,  and  the  tongue  was  dry.  On  the  last  day  of  its  life  it  became  very 
feeble,  and  died  in  convulsions.  Early  in  the  disease  the  discharges  were  frequent.  Later, 
they  were  from  four  to  six  daily,  and  were  accompanied  by  tenesmus  and  tenderness  of  the 
abdomen. 

The  autopsy  showed  that  the  mesenteric  lymph-follicles  were  not  much  enlarged ; the 
follicles  in  the  colon  were  slightly  enlarged.  The  whole  intestine  was  injected  in  patches, 
and  contained  faecal  masses  of  a yellowish  color.  The  large  intestine  was  filled  with  large 
quantities  of  faeces  of  foul  odor  and  colored  by  bismuth.  The  whole  surface  was  rough, 
and  did  not  look  like  a mucous  membrane,  but  rather  as  though  a thin  layer  of  gelatin  had 
been  poured  over  it.  This  film  could  be  pulled  away  with  the  forceps.  The  solitary  fol- 
licles were  enlarged. 

The  microscopic  section  of  this  specimen  shows  a marked  fibri no-purulent  exudation, 
forming  a membrane  which  characterizes  the  disease  as  pseudo-membranous  colitis. 


I have  also  here  to  show  you,  through  the  kindness  of  Professor  North- 
rup,  an  interesting  specimen  (Fig.  124)  of  an  intestinal  lesion  in  connection 
with  the  pseudo-membranous  condition  which  you  have  just  seen. 

This  child  (Case  436),  three  and  a half  years  old,  had  whoonine--coup-b.  Tt  tw 


I shall,  therefore,  speak  of  them  together. 
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As  illustrations  of  the  difficulty  and  in  many  instances  the  impossibility 
of  diagnosticating  intestinal  lesions  I shall  report  to  you  some  cases  which 
have  been  under  my  care. 


One  of  these  cases  was  that  of  a little  girl  (Case  437),  five  years  old,  who  during  the 
hot  weather  in  August  had  been  having  a slight  attack  of  fermental  diarrhoea,  which  began 
with  vomiting,  headache,  and  a slight  rise  of  temperature  lasting  a few  hours.  This  was 
soon  followed  by  four  or  five  greenish-yellow  discharges  in  the  twenty-four  hours,  and  a 
normal  temperature.  The  diarrhoea  diminished  in  two  or  three  days,  and  the  child  seemed 
much  better,  but  after  a few  days  she  was  suddenly  attacked  with  a temperature  of  39.4°  to 
40°  C.  (103°  to  104°  F.)  and  with  frequent  discharges  of  mucus  and  blood.  She  lost  rapidly 
in  weight,  and  looked  very  sick.  After  twenty-four  hours,  however,  the  movements 
became  normal ; and  on  the  following  day,  although  left  weak  and  prostrated,  she  seemed 
perfectly  well,  and  had  no  return  of  the  attack.  During  the  acute  symptoms  it  seemed  as 
if  she  were  attacked  by  one  of  the  more  severe  forms  of  colitis,  but  the  rapid  recovery  left 
the  diagnosis  very  doubtful. 

The  next  case  was  that  of  a child  (Case  438),  seven  years  old,  who  entered  my  wards 
at  the  City  Hospital  with  a history  of  having  had  a slight  diarrhoea  for  a few  days.  The 
temperature  was  but  slightly  raised.  The  movements  were  infrequent,  of  a greenish-yellow 
color,  and  contained  no  blood  or  membrane,  and  scarcely  any  mucus.  The  child  seemed 
fairly  well  on  entering  the  hospital,  but  during  the  following  few  days  became  much  ex- 
hausted. Although  no  other  intestinal  symptoms  appeared,  he  sank  rapidly,  and  died 
apparently  from  exhaustion. 

The  autopsy  showed  extensive  lesions  of  the  whole  colon,  the  mucous  membrane  was 
greatly  thickened,  and  there  were  numerous  ulcerations. 

The  third  case  was  that  of  a boy  (Case  439),  four  years  old,  who  was  brought  to  the 
Children’s  Hospital  for  frequent  vomiting  following  an  attack  of  diphtheria.  During  the 
first  three  weeks  that  he  was  in  the  hospital  the  vomiting  was  the  chief  symptom.  He 
was  fed  by  nutritive  enemata  and  improved  in  his  general  strength.  Later,  however,  he 
became  very  much  emaciated,  the  vomiting  increased  in  frequency,  and  a few  days  before 
he  died  there  was  a slight  diarrhoea.  The  temperature  was  normal  or  subnormal  during  the 
whole  course  of  the  disease. 

During  the  last  four  or  five  days  the  symptoms  had  pointed  almost  entirely  to  the 
stomach,  but  the  post-mortem  examination  showed  nothing  abnormal  in  the  stomach,  lungs, 
heart,  kidneys,  or  spleen.  The  mesenteric  glands  were  swollen  in  the  region  of  the  ileo- 
cecal valve."  The  walls  of  the  ileum  and  colon  were  thickened  and  reddened.  There  was 
a slight  deposit  of  fibrin  over  part  of  the  mucous  membrane  of  the  ileum.  The  lower 
35  cm  (13|  inches)  of  the  colon  were  found  to  be  much  thickened,  the  inner  surface  was 
of  a dark-greenish  color,  and  beneath  it  the  tissue  was  deeply  injected.  The  thickening 
seemed  largely  due  to  an  exudation  on  the  mucous  membrane,  which  could  not  be  torn 
away.  The  thickening  ended  quite  sharply,  but  on  some  of  the  valvulse  conmventes 
above  a similar  membranous  deposit  could  be  found.  In  the  colon  the  thickening  was 
most  marked  in  the  caicum  and  the  rectum,  and  least  so  in  the  transverse  colon,  and  the 
process  seemed  older  than  in  the  ileum.  Cultures  from  the  various  organs  were  negative. 
Various  organisms  were  found  in  the  ileum,  but  none  that  seemed  to  be  of  especial  sig- 
nificance. 


Etiology.— The  etiology  of  these  diseases  I have  already  described 
under  general  etiology. 

Symptoms.— The  symptoms  of  these  forms  of  acute  inflammatory  ileo- 
colitis vary  greatly,  as  a rule,  but  in  a general  way  they  can  be  recognized 
by  a group  of  symptoms  which  differ  from  those  of  the  non-mflanunatory 
diarrhoeas  spoken  of  as  fermental  diarrhoea  and  cholera  infantum..  T le 
best  work  which  has  been  done  on  the  symptomatology  of  these  diseases 
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is  that  by  Holt,  but  we  still  find  that  the  symptoms  of  these  different 
forms  of  ileo-colitis  are  very  unsatisfactory  and  unreliable  for  differential 

diagnosis. 

The  onset  of  the  disease  may  be  preceded  by  a fermental  diarrhoea,  or  it 
may  be  acute  from  the  beginning  and  have  prodromal  symptoms  of  no 
more  than  a few  hours.  The  temperature  is  elevated,  the  pulse  is  quickened, 
and  the  infant  loses  rapidly  in  weight  and  strength.  The  discharges  are 
perhaps  ten  or  twenty,  or  even  more,  in  the  twenty-four  hours.  Where  the 
lesions  are  in  the  rectum  there  is  tenesmus  both  before  and  after  the  dis- 
charge,  and  in  the  beginning  of  the  attack  an  almost  continuous  desire  to 
have  a movement.  The  discharges  contain  faecal  matter  at  first,  but  soon 
become  small,  and  consist  of  mucus,  with  sometimes  pus,  blood,  and  shreds 
of  membrane.  The  odor  may  be  very  offensive,  but  when  the  mucus  pre- 
dominates there  is  very  little  odor.  The  color  and  consistency  are  extremely 
variable,  but  generally  the  consistency  is  lessened  and  the  color  is  a mix- 
ture of  green,  brown,  and  yellow.  The  blood  is  usually  from  congestion 
of  the  blood-vessels  and  straining,  rather  than  from  ulceration.  Therefore 
we  cannot  determine  from  the  presence  of  blood  whether  ulceration  is  pres- 
ent or  not.  At  first  the  abdomen  may  be  soft  and  not  tender,  but  later  in 
the  disease  it  becomes  distended,  tympanitic,  and  somewhat  tender,  espe- 
cially along  the  course  of  the  colon.  Vomiting  may  occur  at  times.  In 
severe  cases  the  child  is  very  restless,  and  there  may  be  delirium  and  con- 
vulsions. The  appetite  is  usually  much  lessened.  The  urine  is  nearly 
always  lessened  in  quantity,  is  high-colored,  and  sometimes  contains  a 
small  amount  of  albumin,  especially  when  the  temperature  is  high.  Acute 
nephritis  is,  however,  rare  in  these  cases.  Where  there  is  much  tenesmus 
and  straining,  and  where  the  discharges  are  especially  frequent,  prolapse  of 
the  rectum  may  occur.  The  discharges  often  cause  great  irritation  around 
the  anus  and  on  the  buttocks. 

Diagnosis. — These  forms  of  ileo-colitis  are  diagnosticated  from  the 
fermental  diarrhoeas  by  the  continued  heightened  temperature,  the  more 
frequent  discharges,  the  small  amount  in  each,  the  presence  of  blood  or 
membrane,  and  the  tenesmus.  They  may  be  differentiated  from  cholera 
infantum  by  the  continuous  and  excessive  vomiting  and  the  serous  dis- 
charges of  the  latter  disease. 

Prognosis. — The  prognosis  of  ileo-colitis,  where  ulceration  has  not 
occurred,  is  usually  favorable,  the  duration  of  the  disease  being  a few  weeks. 
Some  cases,  however,  are  more  severe,  and  sometimes  prove  fatal  in  a few 
days.  Where  there  is  ulceration,  the  prognosis  is  rather  unfavorable. 
Where  there  is  a diminution  in  the  frequency  of  the  discharges  and  fecal 
matter  begins  to  reappear,  and  where  the  nervous  symptoms  and  exhaustion 
lessen,  the  prognosis  is  good  ; but  where  the  symptoms  increase  in  severity 
and  the  face  looks  pinched,  where  intractable  vomiting  arises  and  the  nervous 
symptoms  predominate,  the  prognosis  is  very  unfavorable. 

The  prognosis  is  less  favorable  where  the  ileo-colitis  is  complicated  bv 
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broncho-pneumonia  or  tuberculosis.  It  is  much  influenced  by  the  time  of 
the  year  at  which  the  attack  takes  place,  the  prognosis  being  worse  if  the 
disease  occurs  at  a time  when  the  convalescence  is  during  a long  heated 
period.  The  prognosis  is  also  worse  where  the  infants  have  to  be  treated  in 
ciowded  cities  and  in  the  midst  of  unsanitary  surroundings. 

Although  there  are  no  symptoms  typical  of  the  different  forms  of  acute 
ileo-colitis,  yet  their  clinical  pictures  differ  somewhat. 

It  is  usually  found  in  the  simple  catarrhal  ileo-colitis,  where  ulceration 
has  not  taken  place,  that  the  symptoms  are  milder  and  that  there  is  apt 
to  be  vomiting.  These  cases  generally  begin  to  improve  in  one  or  two 
weeks,  and  recover  entirely  in  another  week.  An  intestinal  disturbance  of 
a mild  character  may  result,  however,  and  prolong  the  disease.  The  chil- 
dren are  usually  a long  time  in  regaining  their  strength,  and  relapses  are 
quite  common  in  this  form  if  the  diet  is  not  carefully  regulated. 

Sometimes,  however,  simple  catarrhal  ileo-colitis  may  be  represented  by 
symptoms  of  a very  severe  type,  and  it  may  run  a rapid  course,  and  end 
fatally. 

Where  follicular  ulceration  has  taken  place  the  stomach  is  not  apt  to  be 
much  involved,  the  temperature  is  not,  as  a rule,  high,  and  the  course  of  the 
disease  is  rather  slow,  irregular,  and  prolonged.  The  infant  fails  steadily, 
and  commonly  dies.  A remission  in  the  symptoms  and  an  improvement  in 
the  character  of  the  fsecal  discharges  should  lead  us  to  infer  that  ulceration 
has  not  taken  place.  Where  the  inflammation  is  simply  follicular,  without 
ulceration,  the  cases  are  very  apt  to  recover. 

Pseudo-membranous  ileo-colitis  is  rare  iu  infants,  but  when  it  occurs 
it  is  the  most  severe  of  all  the  forms.  I have  already  stated  that  it  is  this 
form  which  is  usually  spoken  of  as  epidemic  or  sporadic  dysentery.  The 
temperature  is  high, — 39.4°,  40°,  or  40.5°  C.  (103°,  104°,  or  105°  F.). 
There  are  apt  to  be  blood  and  membranous  detritus  in  the  discharges. 
The  progress  of  the  disease  is  usually  rapid  and  without  remission,  and 
death  may  take  place  in  a week  or  ten  days.  The  nervous  symptoms,  such 
as  restlessness  and  delirium,  are  quite  prominent.  The  diagnosis  of  this 
class  of  cases,  as  I have  just  told  you,  can  be  made  positively  only  by  finding 
shreds  of  membrane  in  the  discharges. 

Treatment. — The  treatment  of  these  forms  of  ileo-colitis  should  usually 
be  in  the  beginning  the  same  that  I have  already  described  for  fermental 
diarrhoea.  It  may  in  this  sense  be  spoken  of  as  prophylactic,  for  in  a large 
number  of  cases  the  organisms  which  produce  ileo-colitis  find  a means  of 
entrance  through  the  irritated  mucous  membrane  produced  by  a preceding 
fermental  diarrhoea.  Where  the  case  is  seen  in  its  earlier  stages,  a mild 
laxative  should  be  given,  in  order  to  clear  away,  as  far  as  possible,  the 
pathogenic  organisms,  which  are  present  in  large  numbers.  Small  doses  of 
castor  oil  act  most  efficiently,  and  can  usually  be  given,  especially  to  infants, 
without  causing  nausea  or  gastric  irritation. 

In  addition  to  this  treatment  by  the  mouth,  thorough  irrigation  of  the 
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colon  should  be  employed.  This  should  be  done  twice  in  the  twenty-four 
hours  with  warm  sterilized  water  containing  3.^0  grammes  (1  diachm)  of 
borate  of  sodium  to  the  pint  of  water.  One  or  two  gallons  ol  watei  should 
be  allowed  to  flow  in  and  out  of  the  intestine  at  each  irrigation.  Aftei  the 
irrigation,  small  enemata  of  thin  mucilage,  about  1 20  c.c.  (4  ounces),  con- 
taining 15  c.c.  (J  ounce)  of  bismuth  in  suspension,  may  be  given  once  in 
three  or  four  hours. 

According  to  the  degree  of  pain,  restlessness,  and  general  discomfort,  a 
slight  amount  of  opium  can  be  given  in  these  injections,  but  in  all  cases 
this  drug  should  be  administered  with  great  care ; one  drop  of  tincture  of 
opium  in  the  first  year,  and  two  drops  in  the  second  year,  once  in  five  or 
six  hours,  will  usually  be  sufficient  to  make  the  infant  comfortable.  The 
effect  of  the  opium  should  be  carefully  watched,  and  the  dose  increased  or 
decreased  as  is  necessary. 

Where  the  tenesmus  is  extreme,  it  is  well  to  use  suppositories  containing 
from  0.015  to  0.03  gramme  (f  to  J grain)  of  cocaine.  These  supposi- 
tories will  often  give  great  relief  if  the  painful  lesions  are  mostly  in  the 
rectum,  but  where  the  lesions  are  higher  in  the  colon  they  are  not  of  much 
value. 

The  use  of  antiseptics  by  the  mouth  I do  not  recommend.  Bismuth 
can  be  given  by  the  mouth  with  some  advantage  in  these  cases,  but  the  dose 
must  be  considerable  to  accomplish  good  results.  One-half  drachm  in  the 
twenty-four  hours  should  be  given  to  a child  a year  old,  and  for  older  chil- 
dren the  dose  should  be  proportionately  increased.  Alcoholic  stimulants 
can  be  given  with  benefit  at  all  stages  of  the  disease  if  there  is  evidence  of 
a weakened  heart,  or  if  much  exhaustion  is  present. 

A very  limited  amount  of  food  of  any  kind  should  be  given  during  the 
first  twenty-four  hours.  Sterilized  water  containing  an  alcoholic  stimulant 
and  barley  water  had  better  be  given  at  first,  as  it  has  been  found  that 
where  a sterile  liquid  is  taken  by  the  mouth  the  number  of  bacteria  in  the 
intestine  diminishes  rapidly.  When  a perfectly  fresh  milk  can  be  obtained 
it  can  be  used,  if  sterilized  and  modified  in  its  various  elements  so  as  to  be 
adapted  to  the  digestion  of  the  especial  case.  A moderate  percentage  of  fat 
and  sugar,  such  as  3 and  5,  and  a proteid  percentage  of  about  2,  is  a very 
good  prescription  to  begin  with.  Weak  broths  can  also  be  given. 

In  some  cases  of  ileo-colitis,  after  the  acute  symptoms  have  ceased  the 
diarrhoea  continues  for  many  months  and  the  disease  becomes  chronic.  In 
these  cases  the  temperature  may  be  normal,  and  there  is  no  especial  pain  or 
tenderness. . The  appetite  often  returns,  but  the  child  does  not  gain  in 
weight,  or  it  loses.  The  discharges  are  not  so  frequent  as  during  the  acute 
stage  of  the  disease,  varying  from  six  or  eight  to  two  or  three  in  the  twenty- 
four  hours.  The  discharges  have  a lessened  consistency,  and  contain  mucus 
and  undigested  food.  There  may  at  times  be  exacerbations  of  the  symp- 
toms, and  the  children  are  very  apt  to  die  of  some  intercurrent  disease. 

The  treatment  is  change  of  air  if  possible,  and  otherwise  is  essentially 
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dietetic.  The  rules  which  I have  already  given  you  in  speaking  of  the 
treatment  of  fermental  cases  are  applicable  also  to  this  class  of  cases. 

The  pathological  conditions  most  commonly  found  in  these  chronic  forms 
of  ileo-colitis  are  great  thickening  of  the  muscular  tissue,  pigmentation  of 
the  mucous  membrane,  and  very  extensive  ulceration. 

Amoebic  I ieo-  Colitis. — The  next  form  of  ileo-colitis  which  I shall  speak 
of  is  the  amoebic.  It  has  its  own  definite  anatomical  lesions,  which  are 
usually  in  the  colon. 

The  disease  is  caused  by  a well-recognized  organism,  called  the  amoeba 
coli.  It  is  very  rare  in  northern  climates,  and  is  most  frequently  met  with 
in  tropical  countries.  A frequent  source  of  infection  by  the  amoeba  coli  is 
drinking-water. 

I have  here  a specimen  (Plate  III.,  Fig.  C,  facing  page  112)  from  the 
intestine  of  a case  of  amoebic  ileo-colitis.  The  large  round  bodies  which 
you  see  lying  in  more  or  less  clear  spaces  are  the  amoebae  coli.  The  organ- 
ism can  also  be  detected  by  directly  examining  the  discharges  imder  the 
microscope. 

The  characteristic  pathological  lesion  of  this  form  of  ileo-colitis  is  the 
peculiar,  undermined  condition  of  the  edge  of  the  ulcers  and  of  the  mucous 
membrane.  The  amoebae  are  found  not  only  in  the  intestine,  but  also  in 
the  various  organs,  and  with  especial  frequency  in  the  liver. 

The  disease  is  usually  acute  in  its  onset,  but  sometimes  it  may  be 
gradual.  The  duration  may  be  two  or  three  months. 

There  are  no  especial  symptoms  by  which  to  distinguish  this  form  of 
ileo-colitis  from  the  others  of  which  I have  just  spoken,  and  the  only  posi- 
tive proof  of  the  existence  of  the  disease  is  the  presence  of  the  amoebae  in 

the  discharges. 

The  disease  is  rare  in  children,  and  the  prognosis  is  very  unfavoiable. 

The  treatment  which  has  been  followed  by  the  most  favorable  results  is, 
in  addition  to  frequent  and  thorough  irrigation  of  the  intestine,  injections 
of  solutions  of  sulphate  of  quinine  (1  to  5000).  This  treatment,  however, 
affects  only  the  amoebae  which  are  in  the  intestine,  and  not  those  which  are 

embedded  in  the  tissues. 

Typhoidal  Ileo- Colitis  (Typhoid  Fever).— The  typhoidal  form  of  acute 
ileo-colitis  is  an  infectious  disease  with  a definite  pathology,  and  is  charac- 
terized by  constant  changes  in  the  lymph-follicles,  chiefly  at  the  lower  en 
of  the  ileum,  in  the  mesenteric  lymph-glands,  and  in  the  spleen.  The  c is- 
ease  is  produced  by  the  bacillus  of  Eberth,  which  is  constantly  present  in 
the  lesions.  Infection  takes  place  largely  through  the  gastro-enteric  trac  . 
The  usual  mode  of  conveyance  into  the  body  for  the  typhoid  poison  is  in- 
fected milk  or  water.  Typhoid  fever  is  exceedingly  rare  in  the  first  hvo 

years  of  life,  is  uncommon  under  three  years,  and  after  the  t me  uai 

comes  more  common  as  the  child  grows  older.  . 

1 have  here  a specimen  (Fig.  125)  of  the  bacillus  of  typhoid,  showing 

its  morphology. 
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It  is  about  three  times  as  long  as  it  is  broad,  and  is  about  one-third  as 
long  as  the  diameter  of  a red  blood-corpuscle.  It  is  rounded  at  the  ends. 

The  pronounced  pathological  lesions,  severe  symptoms,  and  great  vio- 
lence in  type  which  are  so  characteristic  of  the  typhoid  fever  of  later  years 
are  so  rare  in  infancy  and  early  life  that  I shall  confine  myself  m what  I 
have  to  say  concerning  this  disease  to  the  conditions  which  it  presents  in 

the  latter  period. 


Fig.  125. 


Bacillus  of  typhoid. 


Pathology. — Although  the  more  advanced  and  severe  lesions  of 
typhoid  fever  may  occur  in  the  early  as  well  as  in  the  later  years  of  life, 
yet  its  characteristic  lesions  in  young  subjects  are  the  milder  and  less  severe 
pathological  changes  of  the  disease.  These  consist  essentially  of  a hyper- 
plasia of  the  solitary  lympli-follicles  and  Peyer’s  patches,  and  the  process, 
instead  of  going  on  to  ulceration,  usually  terminates  in  early  resolution 
with  fatty  degeneration  of  the  cells.  Hemorrhage  and  perforation  are  there- 
fore rare  complications  in  the  typhoid  fever  of  early  life.  There  is,  how- 
ever, nothing  distinctive  of  typhoid  fever  in  this  hyperplasia  of  the  lymph- 
follicles  in  children,  for  it  is  not  uncommon  to  find  this  condition  where 
death  has  occurred  from  other  diseases  of  the  intestine.  It  may  also  be 
present  in  such  diseases  as  measles,  diphtheria,  and  scarlet  fever.  Very 
marked  hyperplasia  of  the  lymph-follicles  may  be  produced  in  children  by 
irritating  substances  and  by  foreign  bodies,  not  only  food,  but  also  drugs, 
such  as  turpeth  mineral.  I have,  in  fact,  seen,  at  the  post-mortem  exami- 
nation of  a child,  marked  enlargement  of  the  lymph- follicles  caused  by 
doses  of  turpeth  mineral  given  during  life  as  an  emetic.  The  pathological 
conditions  in  typhoid  fever  in  the  early  years  of  life  may  be  said  to  corre- 
spond to  those  which  are  met  with  in  the  aborted  forms  of  the  disease  in 
later  life. 

Symptoms. — The  stage  of  incubation  of  the  disease  lasts  from  one  to 
two  weeks.  The  symptoms  are,  generally,  not  severe.  The  prodromal 
stage  is  usually  short,  young  subjects  having  less  power  of  resistance  to  the 
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poison  than  adults,  in  whom  the  prodromal  stage  is  often  prolonged.  As  a 
rule,  the  temperature  is  moderate,  but  it  may  be  high,  as  in  adults,  without, 
however,  producing  as  severe  symptoms,  since  children,  commonly,  are  less 
affected  by  a high  temperature  than  adults. 

The  duration  of  the  disease  is  generally  much  shorter  than  in  adults. 
This  short  duration  depends  largely  upon  the  mild  form  of  the  intestinal 
lesions,  and  usually  shows  that  marked  ulceration  has  not  taken  place.  The 
temperature  chart  in  this  mild  typical  form  of  the  disease  is  not  apt  to  be 
so  regular  as  where  the  lesions  are  pronounced.  The  temperature,  al- 
though it  returns  to  the  normal  by  lysis,  does  not  show  so  gradual  a lysis  as 
where  marked  lesions  have  occurred  and  where  other  sources  of  toxaemia 
have  complicated  the  disease.  The  pulse  is  usually  quickened  in  corre- 
spondence to  the  height  of  the  temperature.  The  respirations  are  not  espe- 
cially increased.  The  nervous  symptoms  so  marked  in  later  life  are  not 
prominent  in  early  childhood.  Headache  slighter  than  that  in  adults  may 
occur.  Delirium,  convulsions,  and  vomiting  may  be  present.  These 
symptoms,  however,  are  not  common.  In  some  cases  cerebral  symptoms 
simulating  somewhat  those  of  meningitis  arise,  and  are  probably  due  to 
cerebral  congestion  or  to  toxic  action.  Aphasia  occurs  rather  more  fre- 
quently in  young  children  than  in  adults.  Its  cause  is  not  known,  and  it 
appears  usually  when  the  disease  is  declining.  It  may  last  for  one  or  two 
weeks. 

The  characteristic  of  typhoid  fever  in  young  children,  as  I have  seen  it, 
is  apathy.  The  child  takes  the  nourishment  which  is  given  to  it,  is  not 
especially  restless,  and  usually  lies  in  a half-somnolent  condition.  As  the 
disease  progresses,  it  gradually  returns  to  a more  natural  mental  condition. 

Although  it  is  probable  that  in  most  cases  of  typhoid  fever  there  is  some 
enlargement  of  the  spleen,  it  is  often  impossible  to  detect  this  change  by 
palpation,  and  percussion  of  the  spleen  in  young  children  is  well  known  to 
be  very  misleading.  In  some  cases  the  rose-colored  spots  appear  on  the 
abdomen,  but  in  quite  a number  I have  been  unable  to  detect  them.  There 
is  apt  to  be  a slight  bronchial  catarrh.  The  bowels  are  often  constipated, 
though  sometimes  diarrhoea  is  present.  The  tongue  is  not  so  likely  to  be 
dry  as  in  older  subjects,  and,  although  coated,  it  soon  becomes  clean  at  the 
tip  and  edges.  The  abdomen  may  be  somewhat  distended  and  tympanitic, 
but  this  symptom  is  often  not  marked,  and  pain  and  tenderness  are  rather 
infrequent.  Epistaxis  is  rare  in  the  typhoid  fever  of  children.  There  is  at 
times  a slight  albuminuria  during  the  height  of  the  fever,  but  a complicating 
nephritis  is  rare. 

Diagnosis. — During  the  first  few  days,  typhoidal  ileo-colitis  may  often 
be  mistaken  for  various  forms  of  febrile  gastro-enteric  disease.  A num- 
ber of  acute  diseases,  such  as  the  exanthemata  and  pneumonia,  may  simu- 
late in  their  prodromal  stages  those  cases  of  typhoid  fever  which  begin 
with  violent  symptoms.  The  vomiting  which  occurs  in  the  prodromal  stage 
of  typhoid  fever  may,  in  connection  with  the  child’s  apathy,  simulate  the 
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early  stages  of  tubercular  meningitis.  It  is  therefore  often  impossible,  in 
the  early  days  of  the  disease,  to  make  a positive  diagnosis,  and  in  some 
cases  we  are  left  in  doubt  as  to  the  diagnosis  for  a week  or  ten  days. 
The  characteristic  symptoms  of  the  acute  diseases  already  referred  to,  and 
of  tubercular  meningitis,  will  later  be  so  apparent  as  to  leave  the  diagnosis 
no  longer  doubtful.  Jacobi  lays  stress  on  the  probability  of  typhoid  when 
there  is  a continuous  high  fever  which  is  well  borne  by  the  infant,  aud 
when  the  intestinal  symptoms  are  not  violent.  We  should  also  remember  . 
that  the  differential  diagnosis  between  the  typhoidal  form  of  ileo-colitis  and 
malaria  is  at  times,  especially  in  children  under  two  years  of  age,  very 
difficult,  and  perhaps  impossible,  until  the  blood  has  been  examined.  Epi- 
demic influenza  may  in  its  onset  simulate  typhoid  fever,  but  the  period  of 
doubt  is  very  short.  Acute  miliary  tuberculosis  may  in  its  typhoid  type 
simulate  typhoidal  ileo-colitis  very  closely.  Where,  in  the  latter  disease, 
the  rose-colored  spots  do  not  appear,  the  delirium,  distended  abdomen, 
enlarged  spleen,  and  even  the  irregular  temperature,  at  times  common  to 
both  diseases,  may  make  the  resemblance  so  close  that  the  differential  diag- 
nosis can  not  be  made  until  the  post-mortem  examination. 

Prognosis. — The  prognosis  of  typhoid  fever  in  early  childhood  is  good. 
The  complications,  whether  arising  from  local  disturbance  of  the  intestine 
or  from  cardiac  and  pulmonary  disease,  are  rare  in  comparison  with  those 
met  with  in  later  life.  You  must  remember,  however,  that  the  disease 
varies  very  much  iu  its  severity  in  different  epidemics  and  in  different  indi- 
viduals, and  that  a child  may  have  a severe  type  of  typhoid  fever  and  die 
from  it. 

Treatment. — The  treatment  of  the  typical  mild  form  of  typhoid  fever 
in  young  children  is  to  keep  the  child  in  bed  and  to  feed  it  regularly  every 
two  or  three  hours  with  fresh  milk,  modified  according  to  the  condition  of 
its  digestion,  and  prepared  by  heating  to  75°  C.  (167°  F.).  As  a rule,  anti- 
pyretic drugs  should  not  be  used.  The  child  should  be  bathed  at  least  twice 
a day  with  water  at  a temperature  of  32.2°  C.  (90°  F.),  not  necessarily  for 
the  purpose  of  reducing  the  temperature,  but  as  a hygienic  measure.  In 
most  of  the  cases  which  I have  seen  this  is  all  the  treatment  that  has  been 
found  necessary  from  the  beginning  to  the  end  of  the  disease.  Where  there 
are  great  restlessness  and  delirium,  with  a high  temperature,  40.5°  to  41°  C. 
(105°  to  106°  F.),  baths  should  be  given  once  every  three  or  four  hours,  but 
the  temperature  of  the  water  should  not  be  below  26.6°  to  29.4°  C.  (80°  to 
85°  F.),  as  this  is  usually  sufficient  to  allay  the  symptoms.  If  the  tem- 
perature remains  high  and  there  are  symptoms  of  serious  import,  such  as 
occur  in  the  advanced  stages  of  the  adult  type  of  typhoid  fever,  colder 
water  can  be  used ; but,  as  a rule,  it  is  not  wise  to  employ  water  of  a low 
temperature  in  children  to  the  extent  to  which  it  has  been  found  useful  in 
adults.  Alcoholic  stimulants  should  be  given  where  there  are  signs  of 
exhaustion. 

The  various  complications  which  arise  should  be  treated  symptomatically. 
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1 lie  same  care  should  be  exercised  during  the  convalescence  of  the  child  as 
in  the  advanced  convalescence  of  the  adult. 

I have  here  in  the  wards  a case  of  typhoid  fever. 

This  child  (Case  440),  a boy,  is  five  years  old. 

Five  days  before  entering  the  hospital  he  was  taken  sick  with  general  malaise  and 
fever.  There  had  been  no  other  symptoms,  such  as  epistaxis  or  vomiting.  On  entering  the 
hospital,  an  examination  showed  the  tongue  to  have  a thick  brownish  coat  in  the  centre  and 
a thin  coat  on  the  tip  and  edges.  The  child  was  in  an  apathetic  condition.  The  pulse  was 
rapid  and  regular.  Nothing  abnormal  was  found  in  the  thorax.  The  abdomen  was  dis- 
tended and  tympanitic,  and  showed  one  rose-colored  spot.  The  spleen  could  be  easily  felt 


Case  440. 


Typhoidal  ileo-colitis.  Male,  5 years  old. 


2.5  cm.  (1  inch)  below  the  border  of  the  ribs,  and  on  percussion  the  dulness  reached  as  high 
as  the  seventh  rib  in  the  axillary  line.  I have  marked  this  enlargement  of  the  spleen  and 
the  lower  border  of  the  ribs  in  black.  The  upper  border  of  the  splenic  dulness  is  maiked 
by  a broken  line,  and  the  figure  7 marks  the  seventh  rib.  The  blood  showed  no  leucocytosis. 
You  see  that  the  pupils  react  equally  to  light.  You  will  also  notice  the  apathetic  expression 
of  the  child’s  face,  and  that  he  takes  very  little  notice  of  anything.  An  examination  of  the 
urine  shows  the  color  to  be  normal,  the  reaction  neutral,  the  specific  gravity  1026,  and  that 
there  is  a slight  trace  of  albumin.  The  sediment  shows  occasional  hyaline  and  fine  granular 
and  fibrinous  casts. 

(Subsequent  history.)  On  the  third  day  after  entering  the  hospital,  the  eighth  day  of 
the  disease,  the  child  became  very  stupid,  and  sometimes  delirious.  There  was  a slight 


cough.  _ 

On  the  twelfth  day  of  the  disease  the  child  cried  out  at  times,  and  was  delirious,  ihe 

skin  was  dry  and  hot.  There  were  no  more  rose-colored  spots.  There  seemed  to  be  slight 

tenderness  in  the  lower  iliac  fossa,  but  there  was  no  gurgling.  _ 

On  the  fifteenth  day  of  the  disease  the  temperature  began  to  fall  by  lysis,  and  the  child 

began  to  be  fretful. 

On  the  eighteenth  day  the  temperature  became  normal.  ...  , 

By  the  twenty-first  day  the  child  seemed  bright,  and  was  playing  with  its  toys.  The 
pulse  was  stronger.  One  week  later  it  was  sitting  up  in  bed,  and  had  a strong  pulse  and  a 
cood  appetite.  A few  days  afterwards  it  was  up  and  about  the  ward,  perfect  \ we  . eie 
f,  the  chart  (Chart  31,  page  906)  from  the  fifth  day  of  the  child’s  illness  until  convnles- 
cence  was  established  on  the  twenty-fifth  day. 


Case  441.  Fig.  126. 


Typhoidal  ileo-colitis,  showing  ulcers  of  colon.  Female,  2 years  old. 
U.  S.  Army  Medical  Museum. 
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Through  the  kindness  of  Dr.  Billings  I am  enabled  to  show  you  this 
intestine  (Fig.  126),  which  was  taken  from  an  infant  with  typhotdal  ileo- 


Typhoidal  ileo-colitis.  Male,  5 years  old. 


The  infant  (Case  441)  was  a patient  of  Dr.  S.  S.  Adams,  of  Washington.  In  this  case 
the  irregularity  of  the  temperature  curve  and  the  prominent  symptoms  of  cerebro-spinal 


Respiration.  Pulse. 
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irritation  rendered  the  diagnosis  so  obscure  that  typhoid  fever  was  not  suspected  until  a few 
da)  s before  death.  The  post-mortem  examination  showed  marked  congestion  of  the  entire 

v'h  “ thie.right  Side-  The  leffc  hemisphere  was  covered  with  a gluey  substance 

which  failed  the  sulci  and  was  especially  abundant  around  the  Sylvian  fissure.  The  heart 
was  normal  The  lungs  showed  marked  hypostatic  congestion.  The  liver  was  normal 
The  gall-bladder  was  empty  and  pale.  The  spleen  was  enlarged.  The  kidneys  were  nor- 
mal. . The  stomach  was  congested.  The  mesenteric  glands  were  enlarged  and  soft.  The 
intestines  contained  a quantity  of  yellowish  watery  faeces.  The  lesions  which  you  see  in 
this  specimen  are  in  the  ileo-colic  portion  of  the  intestine.  You  see  that  there  is  thickening 
and  ulceration  of  Peyer’s  patches,  and  to  a less  extent  of  the  solitary  follicles. 


In  01  dei  to  impress  upon  you  that  in  infants  swelling  of  Peyer’s  patches 
and  of  the  solitary  follicles  is  not  distinctive  of  typhoid  fever,  and  that 
this  condition  frequently  occurs  from  irritations  of  various  kinds,  I show 
you  under  this  microscope  (Fig.  127)  a section  taken  from  the  intestine  of 
a child. 

Fig.  127. 


Enlarged  Peyer’s  patches  closely  simulating  the  lesions  of  typhoidal  ileo-colitis.  Muc.  Mem.,  mucous 
membrane  ; Pol.,  enlarged  follicles ; Mils.,  muscle. 

The  macroscopic  appearances  of  this  intestine  so  closely  simulated  the  early  stage  of 
typhoid  fever  that  cultures  were  made  from  it  by  Dr.  Prudden  to  settle  this  question.  No 
bacilli  were  found.  This  condition  is  often  found  in  children  in  acute  non-typhoidal  ileo- 
colitis. 

Chronic  Ileo-Colitis. — Under  chronic  ileo-colitis  we  include  chronic 
appendicitis,  those  forms  of  ileo-colitis  which  follow  acute  attacks  of  ileo- 
colitis, and  tubercular  disease  of  the  intestine.  I have  already  spoken  of 
chronic  appendicitis  and  the  chronic  form  following  acute  ileo-colitis,  and 
shall,  therefore,  devote  only  a few  words  to  intestinal  tuberculosis. 

Tubercular  Ileo-Colitis.— Tubercle  of  the  intestine  in  infancy  and 
childhood  is  quite  common.  The  small  intestine  is  most  frequently  in- 
volved. The  disease  may  be  primary  in  the  intestine,  but  this  is  very 


Case  442.  Fig.  128. 


Tubercular  ulcers  of  colon.  Female,  8 % years  old.  Museum  of  the  College  of 
Physicians  and  Surgeons,  New  York. 


Case  443.  Fig.  129. 
T. 


Tubercular  ulcer  of  small  intestine.  Female,  2%  years  old.  Museum  of  the 
College  of  Physicians  and  Surgeons,  New  York. 
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rare.  At  the  Boston  Children’s  Hospital  I have  had  one  case  where  the 
tubercular  lesions  were  confined  to  the  intestine  and  to  the  mesenteiic 
glands.  In  this  case  Professor  Councilman  considered  that  the  evidence 
was  in  favor  of  the  intestinal  tubercle  antedating  the  tubercle  of  the  glands. 
In  the  great  majority  of  cases  the  tubercular  ileo-colitis  is  secondary  to 
tuberculosis  elsewhere,  and  in  such  cases  frequently  follows  tuberculosis 
of  the  mesenteric  glands. 

Pathology. — According  to  Osier,  the  ulcers  are  situated  chiefly  in  the 
ileum,  and  involve  the  solitary  follicles  and  Peyer’s  patches.  The  tuber- 
cular ulcer  has  the  following  characteristics.  In  contradistinction  to  the 
tvphoidal  ulcer,  the  long  diameter  of  which  coincides  with  the  long  axis 
of  the  intestine,  the  tubercular  ulcer  is  transverse  to  the  long  axis,  rarely 
ovoid,  and  often  irregular  in  outline.  The  edges  overhang,  and  the  base  is 
infiltrated. 

Through  the  kindness  of  Professor  Northrop,  I have  here  some  speci- 
mens of  tubercular  ulcers.  This  first  specimen  (Fig.  128,  facing  page  906) 
was  taken  from  a female  (Case  442)  eight  and  one-half  years  old. 

This  child,  a patient  of  Dr.  Northrup’s,  was  attacked,  two  months  before  her  death, 
with  chills,  fever,  and  prostration.  The  temperature  at  first  varied  from  38.8°  to  39.4°  C. 
(102°  to  103°  F.),  hut  as  the  disease  progressed  the  temperature  gradually  fell.  There 
was  rapid  emaciation.  The  abdomen  was  sunken  at  first,  hut  later  became  tense.  There 
were  pain,  tenderness,  and  resistance  in  the  right  inguinal  region.  The  submaxillary,  cervi- 
cal, and  inguinal  lymph-glands  were  enlarged.  The  urine  contained  albumin  and  hyaline 
casts.  There  was  diarrhoea.  The  autopsy  showed  the  lungs  to  be  normal.  The  bronchial 
and  retroperitoneal  lymph-glands  were  enlarged  and  cheesy.  The  colon  shows  two  large, 
sloughing  ulcers,  one  in  the  region  of  the  caecum  and  the  other  in  the  ascending  portion. 
You  see  that  they  are  transverse  to  the  axis  of  the  colon,  and  that  their  edges  are  over- 
hanging. The  entire  membrane  is  thickened,  and  there  is  some  follicular  ulceration. 

This  next  specimen  (Fig.  129)  was  also  taken  from  a patient  of  Dr. 
Northrup’s. 

The  child  (Case  443),  a female,  two  years  and  eight  months  old,  had  had  diarrhoea 
occasionally  for  a year.  It  had  also  had  convulsions.  It  died  soon  after  entering  the  hos- 
pital. The  autopsy  showed  these  extensive  ulcerations  in  the  small  intestine  (I.)  and  this 
large  ulcer  in  the  caecum  (II.,  page  908).  There  were  also  tubercular  ulcers  in  the  middle 
third  of  the  colon. 

The  peritoneal  surface  showed  miliary  tubercles.  The  mesenteric  and  bronchial 
lymph-glands  were  markedly  enlarged  and  cheesy. 


Symptoms.  The  symptoms  of  tubercular  ileo-colitis  are  varied  and 
rather,  indefinite.  The  most  common  symptom  is  a persistent  diarrhoea. 
The  diarrhoea  does  not,  however,  correspond  to  the  extent  of  the  lesions,  as 
large  ulcers  may  exist  and  constipation  be  present,  especially  if  they  are  in 
the  ileum..  In  cases  of  primary  tubercle  of  the  intestine  the  only  sure  means 
of  determining  the  tubercular  character  of  the  disease  is  the  finding  of 
the  bacillus  tuberculosis  in  the  discharges.  Where  the  disease  is  secondary 
to  tuberculosis  elsewhere,  the  tubercular  involvement  of  the  intestine  may 
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be  suspected  when  at  any  time  during  the  course  of  the  disease  the  infant 
is  attacked  with  diarrhoea  of  an  obstinate  nature.  In  these  cases  the  diag- 
nosis can  also  be  established  by  finding  the  tubercle-bacilli  in  the  discharges. 

Case  443.  Fig.  129. 

II. 


The  prognosis  is  very  unfavorable,  and  death  may  occur  either  from  the 
severity  of  the  intestinal  symptoms  or,  as  pointed  out  by  Osier,  moie  laiely 
by  perforation  or  hemorrhage. 

ANIMAL  PARASITES. — The  animal  parasites  which  are  found  in 
the  intestines  of  infants  and  children  are  the  same  that  occur  in  older  sub- 
jects. The  only  ones,  however,  which  are  common  and  important  enough 
to  speak  of  are  the  oxyuris  vermicularis  (pin- worm),  the  ascaris  lumbricoides 
(roundworm),  the  tsenici  solium , and  the  tsenia  mediocanellatu. 

Oxyuris  Vermicularis.— The  oxyuris  vermicularis  is  a minute  worm 
which  looks  like  a little  piece  of  white  thread.  The  female  is  from  0.6  to 
1.2  cm.  (d  to  ^ inch)  in  length.  The  male  is  about  one-third  as  large,  and 

has  the  tail  rolled  into  a spiral. 

I have  here  some  of  these  worms  to  show  you  (Fig.  130).  Their  de- 


Large  tubercular  ulcer  of  caecum. 
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Oxyuris  vermicularis.  Ascaris  lumbricoides. 

These  worms  sometimes  exist  in  large  numbers,  ana  their  development 
is  so  rapid  that  it  is  often  difficult  to  dislodge  them  completely.  The  most 
common  symptom  of  the  oxyuris  is  an  intense  itching  about  the  anus.  The 
sleep  of  the  child  is  disturbed  by  this  irritation,  and  various  nervous  symp- 
toms develop  in  children  who  are  infested  with  this  parasite.  Thus  incon- 
tinence of  urine  sometimes  results.  In  girls  the  parasite,  by  migrating 
from  the  anus  to  the  vulva,  may  cause  a vulvo-vaginitis. 

Diagnosis. — The  diagnosis  of  the  presence  of  these,  as  of  other  intes- 
tinal parasites,  can  be  made  only  by  finding  the  worm  or  its  ova.  Where 
they  are  suspected,  an  enema  of  clear  water  should  be  given.  If  the  para- 
sites are  present,  they  will  be  dislodged,  and  careful  inspection  will  disclose 
their  presence.  Wherever  there  are  symptoms  of  reflex  irritation  in  the 
neighborhood  of  the  anus  or  the  genital  organs,  the  oxyuris  should  be  sus- 
pected and  sought  for.  The  parasites  can  often  be  found  in  the  fiecal  dis- 
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velopment  takes  place  in  the  large  intestine,  and  the  mature  worms  deposit 

their  ee-o-s  in  the  rectum.  They  enter  the  intestine  through  the  mouth,  and 

childreu°  are  very  apt  to  reinfect  themselves  by  carrying  the  eggs  on  the 

finders  or  under  the  nails  to  their  mouths. 

© 

Fig.  130. 
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charges,  and  in  some  cases  they  can  be  seen  by  simply  stretching  open  the 
anus  and  examining  the  mucous  membrane  of  the  rectum. 

Treatment. — Although  most  of  the  worms  are  in  the  rectum,  yet  they 
also  infest  the  upper  parts  of  the  intestine,  and  therefore  cannot  be  reached 
by  enemata.  In  many  cases  enemata  of  salt-and-water  are  sufficient  to  pro- 
duce a cure,  but  in  some  cases  the  salt,  even  in  small  amount,  is  so  irritating 
that  it  cannot  be  used.  Infusions  of  quassia  may  also  be  employed  as  ene- 
mata. One  of  the  most  effective  methods  of  dislodging  the  parasite  is  to 
give  every  evening  at  bedtime  an  injection  of  60  c.c.  (2  ounces)  of  sweet  oil. 
This  is  allowed  to  remain  in  the  rectum  for  five  or  six  minutes,  and  a large 
enema  of  water  is  then  used  to  wash  out  the  oil,  which  usually  carries  with 
it  the  parasites  from  the  lower  colon  and  the  rectum.  Care  must  be  taken 
in  regard  to  cleanliness,  so  as  to  prevent  reinfection. 

Where  this  treatment  is  not  sufficient,  lozenges  of  santonin,  0.01  to  0.03 
gramme  to  | grain),  according  to  the  age,  may  be  given  two  or  three 
times  daily. 

Every  two  or  three  days  a cathartic,  such  as  castor  oil  or  calomel,  should 
be  given.  Care  must  be  used  in  giving  santonin  not  to  produce  symptoms 
of  poisoning,  such  as  gastro-enteric  irritation,  dizziness,  and  yellow  vision. 
This  occurrence,  however,  will  not  be  common  if  in  each  case  you  carefully 
watch  the  effect  of  the  drug  on  the  child.  You  must  also  bear  in  mind 
that  serious  symptoms,  such  as  convulsions,  have  been  caused  by  a lack  of 
care  in  using  this  drug  in  young  children. 

Under  this  treatment,  aided  by  high  rectal  injections,  the  worms  can  in 
most  instances  be  eradicated.  I have,  however,  met  with  very  intractable 
cases  where  months  and  even  years  had  elapsed  before  treatment  of  any 
kind  was  successful.  In  such  cases  temporary  relief  can  be  obtained  by 
giving  the  child  each  night,  or  two  or  three  times  a week,  a small  enema 
of  oil. 

Ascaris  Lumbricoides. — The  ascaris  lumbricoides  is  a long,  cylindrical, 
yellowish-white  or  reddish-yellow  worm,  pointed  at  both  extremities.  The 
male  is  distinguished  from  the  female  by  the  fact  that  it  is  smaller  and  is 
always  rolled  upon  itself,  while  the  female  is  straight.  The  length  of  the 
male  is  from  10.4  to  18  cm.  (4  to  7 inches),  and  that  of  the  female  from 
15.5  to  28.5  cm.  (6  to  11  inches). 

Here  are  some  specimens  (Fig.  130,  page  909)  of  lumbricoid  worms. 
The  larger  worm  is  the  female.  The  eggs  of  this  worm  are  oval  in  shape, 
0.075  mm.  long  and  0.058  mm.  wide.  When  they  are  first  passed  they  are 
almost  transparent,  but  they  soon  become  yellowish  and  opaque.  These 
eggs  are  not  developed  within  the  intestine,  but  may  pass  out  with  the  fieces. 
They  are  very  tenacious  of  life,  and  may  develop  under  favorable  ciicum- 
stances  after  many  years.  The  embryos  are  developed  outside  of  the  body, 
and  reach  the  intestine  with  the  drinking-water,  where  they  develop  into  the 
mature  worm. 

The  habitat  of  the  worm  is  usually  in  the  small  intestine.  It  may, 
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however,  pass  through  the  rectum  either  with  the  fauces  or  alone,  aud  may 
migrate  into  the  stomach,  oesophagus,  or  nose.  Instantaneous  death  has  re- 
sulted from  the  entrance  of  these  worms  into  the  air-passages.  They  may 
also  at  times  enter  the  common  and  cystic  bile-ducts,  aud  they  have  even 
penetrated  farther  and  caused  abscess  of  the  liver.  There  is  no  danger  of 
their  perforating  a normal  intestine,  but  where  ulceration  has  been  present 
perforation  has  occurred. 

Symptoms. — There  are  no  especial  symptoms  produced  by  this  worm, 
and  we  can  diagnosticate  its  presence  only  by  seeing  it  or  by  finding  the 
eggs  in  the  fiscal  discharges.  The  worm  may  in  some  instances  produce  a 
feeling  of  discomfort  or  even  colic  in  the  region  of  the  umbilicus.  Neither 
of  these  symptoms,  however,  can  be  depended  upon,  and  an  anthelmintic 
is  required  to  determine  whether  the  parasite  is  present.  As  a rule,  the 
presence  of  these  parasites  in  the  intestine,  unless  in  very  large  numbers,  is 
not  especially  important. 

Treatment. — The  most  efficacious  treatment  of  this  form  of  parasite 
is  with  santoniu,  which  should  be  given  in  the  same  doses  and  with  the  same 
caution  as  I have  already  described  in  speaking  of  the  treatment  of  the 
oxyuris. 

In  addition  to  santonin,  the  freshly  prepared  fluid  extract  of  spigelia  and 
senna,  in  doses  of  half  a teaspoonful  for  a child  two  years  old,  and  a tea- 
spoonful for  older  children,  can  be  given  two  or  three  times  a day,  care  being 
taken  not  to  produce  too  much  irritation.  The  oil  of  chenopodium,  three  or 
four  drops  on  sugar  for  a child  two  or  three  years  old,  and  eight  or  ten 
drops  for  older  children,  can  also  be  given.  A cathartic  should  be  used  in 
connection  with  these  drugs,  as  well  as  with  santonin. 

TyENPE  (Tape-worms). — Two  forms  of  tenfie  occur  iu  children.  One 
of  these  is  the  taenia  solium,  the  pork  tape-worm.  It  has  a slight  projec- 
tion at  the  apex  of  its  head,  around  which  are  a series  of  hooks,  and  below 
which  are  four  sucking-disks.  The  other  form  is  the  taenia  mediocanellata, 
the  beef  tape-worm.  It  has  a blunter  head  than  the  taenia  solium,  and  does 
not  have  the  circle  of  hooks. 

There  is  nothing  especial  to  be  said  concerning  these  worms,  and  I 
refer  to  them  merely  because  at  times  they  occur  in  early  life.  They  are 
never  met  with  in  nursing  children  when  milk  forms  the  exclusive  diet. 
There  are  no  especial  symptoms  produced  by  this  worm,  and  the  diagnosis 
is  made  entirely  by  finding  the  segments  in  the  fieces.  There  is  no  especial 
danger  to  life  from  the  presence  of  the  tape-worm. 

I have  here  two  specimens  (Fig.  131,  I.,  II.,  page  912)  of  tenia  to 
show  you. 

The  worm  in  the  bottle  was  from  a child  from  whom  the  entire  worm 
was  expelled,  and  you  can  see,  by  means  of  a magnifying-glass,  the  head. 

ic  absence  of  hooks  shows  it  to  be  the  variety  called  tenia  mediocanel- 
ata.  I show  you  the  other  worm  in  order  to  impress  upon  you  the  impor- 
tance of  obtaining  the  head.  You  see  that  the  head  is  not  present,  and 
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that  it  has  evidently  broken  off  near  the  extremity  of  the  neck.  In  this 
case  the  head  remained  in  the  intestine  and  the  worm  grew  to  the  usual 
length  again.  These  worms  vary  in  length  from  605  to  1512.5  cm.  (20  to 
50  feet). 

The  treatment  employed  for  expelling  this  worm  is  the  same  in  children 
as  in  adults,  but  we  should  be  very  careful  not  to  irritate  too  much  the 
sensitive  gastro-enteric  mucous  membrane  of  the  young  child.  The  child 
should  first  be  treated  with  laxatives,  so  as  to  free  the  intestine.  Food 

Fig.  131. 

I.  II. 


should  be  withheld  from  the  early  evening  until  as  late  as  possible  the  next 
day.  An  anthelmintic  should  then  be  given,  followed  in  one  or  two  hours 
by  a cathartic.  This  usually  results  in  the  expulsion  of  a large  mass  of 
segments.  Great  care  should  be  taken  to  prevent  the  head  from  breaking 
off  before  it  is  expelled.  The  anus  should  be  carefully  dilated  during  the 
expulsion  of  the  worm.  Sitting  on  a vessel  of  hot  water  seems  to  help  to 
prevent  the  head  from  breaking  off. 
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There  is  no  anthelmintic  which  I have  found  especially  successful  in 
expelling  the  teniae.  One  of  the  most  harmless  is  the  alkaloid  pelletierine 
from  pomegranate.  One-half  teaspoonful  of  the  tannate  of  pelletierine  can 
be  given  to  a child  from  three  to  five  years  old.  As  dizziness  and  headache 
are  sometimes  complained  of,  it  is  well  to  have  the  child  kept  in  bed  and 
lying  down  until  the  effect  of  the  anthelmintic  has  passed  off.  The  oleo- 
resin  of  male  fern  may  also  be  used.  The  dose  is  0.94  to  1.88  gramme 
(-L  to  i drachm).  The  cathartic  which  is  most  useful  in  these  cases  is 
Epsom  salt,  7.5  to  15  grammes  (2  to  4 drachms). 

It  is  hardly  worth  while  to  mention  the  other  numerous  anthelmintics 
which  have  been  recommended,  as  they  are  usually  inefficient. 
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DISEASES  OF  THE  LIVER,  PANCREAS,  SPLEEN, 

AND  PERITONEUM. 


LECTURE  X L VI. 

LIVER. — In  infants  and  young  children  the  liver  is  proportionately 
larger  than  in  later  life.  In  a previous  lecture  (Lecture  IV.,  pages  121, 
122,  124)  I have  shown  by  percussion  the  size  of  the  liver  at  different  ages, 
and  I shall  therefore  now  merely  refer  you  to  what  I said  at  that  time. 

Icterus. — Icterus  is  a symptom  of  a number  of  diseases,  as  well  as 
of  disease  of  the  liver,  but  it  so  commonly  occurs  where  the  liver  is  either 
directly  or  indirectly  affected  that  it  is  best  spoken  of  in  connection  with 
hepatic  disease.  The  icterus  which  arises  at  birth,  either  of  the  temporary 
form,  such  as  icterus  neonatorum,  or  from  obliteration  of  the  bile-ducts,  I 
have  spoken  of  in  a previous  lecture  (page  107).  I have  also  spoken  of 
icterus  as  a symptom  when  describing  acute  and  chronic  duodenal  indiges- 
tion. You  must  not  assume  that  there  is  necessarily  hepatic  disease  because 
icterus  is  present,  as  any  slight  mechanical  disturbance  in  the  liver  produced 
by  diseased  conditions  elsewhere  may  cause  icterus.  In  these  cases,  even 
though  the  liver  may  be  somewhat  enlarged,  it  is  not  a symptom  of  much 
import,  and  the  liver  is  soon  restored  to  its  normal  condition,  provided  that 
the  original  disease  has  disappeared  or  has  ceased  to  produce  hepatic  dis- 
turbance. Icterus  may  also  occur  as  a symptom  in  septic  inflammation  of 
the  umbilical  vein.  In  these  cases  the  liver  is  apt  to  be  enlarged  and  tendei . 
Convulsions  commonly  occur.  Vomiting,  diarrhoea,  abdominal  swelling, 
pain,  and  tenderness  are  present.  The  temperature  is  high.  The  respira- 
tions are  increased,  and  death  usually  occurs  from  exhaustion  or  fiom  septic 
inflammation  of  the  pleura,  pericardium,  or  other  parts. 

Diseases  of  the  Liver. — Diseases  of  the  liver  are  not  common  in 
infancy  and  childhood,  as  the  inciting  causes  of  hepatic  disease  are  usually 
not  present  in  early  life.  When  hepatic  disease  occurs,  it  is  commonly 
secondary  to  some  general  disease,  and  therefore  it  need  not  be  dwelt  upon 

at  length  in  a separate  lecture.  _ . 

The  acquired  pathological  lesions  which  occur  in  the  liver  in  in  anev 
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and  childhood  do  not  differ  from  those  which  are  met  with  in  latei  life.  A 
rapid  increase  and  decrease  in  the  size  of  the  liver  are  not  infrequently  met 
with  in  disease,  and  careful  measurements  have  shown  that  even  a very 
slight  disturbance  of  health  may  cause  in  young  children  a variation  of 
from  2 to  4 cm.  (§  to  1 j inches)  in  the  size  of  the  liver. 

Acute  Yellow  Atrophy  of  the  Liver. — It  is  uncommon  for  the 
liver  to  be  decreased  in  size,  but  this  occurs  in  the  rare  cases  of  acute  yellow 
atrophy  at  times  met  with  in  children.  The  disease  is  insidious  in  its  onset, 
and  is  characterized  by  general  symptoms  of  malaise,  with  icterus  and  bile- 
stained  urine.  In  the  beginning  of  the  disease  the  liver  is  enlarged,  but  in 
the  later  stages  it  is  decidedly  diminished.  Cerebral  symptoms  and  vomit- 
ing are  quite  prominent,  and  death  invariably  occurs. 

In  most  diseases  which  are  accompanied  by  hepatic  disturbance  it  is 
much  more  common  to  find  the  liver  enlarged  than  to  find  it  diminished  in 
size.  This  enlargement  may  occur  from  a number  of  causes,  among  which 
is  mechanical  congestion,  arising  in  the  course  of  cardiac  disease.  I shall 
presently  show  you,  when  speaking  of  diseases  of  the  heart,  a case  (Case 
503,  page  1042)  illustrating  this  form  of  enlargement. 

The  morbid  conditions  of  the  liver  which  are  most  commonly  met  with 
are  fatty  infiltration,  amyloid  infiltration,  tuberculosis,  and  interstitial  hepatitis. 
This  latter  form  of  hepatic  disease  may  arise  under  various  pathological 
conditions.  Thus,  it  is  a frequent  lesion  in  syphilis,  and  may  occur  in  a 
number  of  systemic  diseases.  It  may  also  result  from  the  use  of  alcohol, 
and  at  times  it  occurs  apparently  unassociated  with  disease  of  any  other 
organ. 

Other  pathological  conditions  of  the  liver,  such  as  hepatic  abscess,  para- 
sites, such  as  hydatids,  and  new  growths,  such  as  carcinoma,  adenoma,  and, 
as  occurred  in  a case  at  the  Boston  Infant  Hospital,  sarcoma,  are  too  rare  to 
be  considered  in  a general  clinical  lecture  on  children. 

Fatty  Infiltration  of  the  Liver. — Fatty  liver  in  early  life  does 
not  differ  pathologically  from  that  which  is  met  with  at  a later  period. 
The  liver  may  or  may  not  be  enlarged,  and  there  are  no  especial  hepatic 
symptoms  which  characterize  this  condition,  the  symptoms  being  those 
of  the  general  disease  from  which  the  child  is  suffering.  It  may  be  found 
associated  with  a number  of  diseases,  especially  rhachitis  and  tuberculosis. 
M hen  the  liver  is  enlarged  from  this  cause  its  surface  is  found  to  be  smooth 
and  palpation  is  painless. 

I he  prognosis,  unless  the  disease  is  dependent  upon  some  incurable  dis- 
ease elsewhere,  is  fairly  good. 

The  treatment  is  essentially  dietetic  and  hygienic. 

Tuberculosis  of  the  Liver. — Tuberculosis  of  the  liver  occurs  in 
connection  with  general  tubercular  disease  of  other  organs,  and  does  not  in 
itself  present  any  especially  characteristic  clinical  manifestations.  The  dis- 
ease is  commonly  found  in  the  form  of  miliary  tubercles  and  cheesy  nodules. 
Except  in  rare  instances  where  large  caseous  masses  cause  obstruction  and 
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later  disintegration  of  the  tissues,  with  hepatic  enlargement  and  abscess,  it  is 
not  usually  recognized  during  life. 

Amyloid  Liver. — \Y  hen  amyloid  changes  are  present  in  the  liver, 
other  organs,  such  as  the  spleen,  kidneys,  and  intestine,  are  involved. 
Amyloid  infiltration  may  occur  in  the  course  of  tuberculosis,  where  there  is 
chronic  disease  of  the  bones,  with  extensive  suppuration,  and  in  wasting  dis- 
eases. A very  prominent  symptom  in  this  condition  is  extreme  anaemia. 
The  liver  is,  as  a rule,  very  much  enlarged,  and  commonly  more  so  than  in 
any  of  the  other  hepatic  disturbances.  Its  surface  is  smooth,  and  there  is 
rarely  hepatic  tenderness  or  pain.  Ascites  is  rare,  and  there  is  usually  no 
icterus. 

The  diagnosis  is  not  difficult  if  we  find  that  the  child  has  one  of  the 
diseases  which  I have  just  mentioned  as  being  the  causes  of  amyloid  changes. 

When  these  changes  occur  in  the  liver  the  prognosis  is  very  grave,  and 
there  is  no  treatment  which  will  be  of  more  than  temporary  benefit.  The 
treatment,  therefore,  is  simply  symptomatic. 

This  boy  (Case  444)  is  seven  and  three-quarter  years  old. 

Cask  444. 


Amyloid  liver.  Pulmonary  tuberculosis.  Male,  7%  years  old. 

There  is  no  history  of  tuberculosis  in  his  family.  He  had  pertussis  when  he  was  one 
and  a quarter  years  old,  and  measles  when  he  was  three  years  old.  He  seemed  well  and 
strong  until  seven  months  ago,  when  he  became  listless  and  began  to  have  fever  and  to  per- 
spire profusely.  Four  weeks  ago  he  began  to  vomit  occasionally,  to  complain  of  headache, 
and  to  cough.  You  see  that  although  he  has  evidently  lost  in  weight  he  is  not  especially 
emaciated."  His  entire  skin  is  extremely  pale  and  has  a waxy  look,  which  is  apparently  not 
due  to  jaundice.  His  mucous  membranes  show  much  anaemia.  His  tongue  is  heavily 
coated,  and  his  breath  is  offensive.  He  is  dull  and  apathetic.  The  cervical  glands  are 
enlarged  and  slightly  tender,  but  do  not  fluctuate.  The  glands  are  moderately  enlarged  in 
the  axillae  and  groins.  The  percussion  of  the  right  lung,  especially  at  the  apex,  is  dull,  and 
there  are  numerous  rales.  The  area  of  cardiac  dulness  is  not  enlarged,  but  there  is  a slight 
systolic  murmur  at  the  apex.  The  spleen  is  slightly  enlarged.  The  edge  of  the  liver  can 
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be  felt  below  the  line  of  the  umbilicus.  The  area  of  hepatic  dulness  is  increased,  as  is 
represented  by  this  broken  line.  I have  also  indicated  the  lower  part  of  the  sternum  and 
the  lower  borders  of  the  ribs  by  black  lines.  There  is  no  hepatic  tenderness,  and  the  child 
does  not  complain  of  pain.  The  lower  part  of  the  abdomen  is  dull  on  percussion  as  high 
as  the  line  which  I have  drawn  under  the  umbilicus.  This  is  due  to  a slight  amount  of 
ascites.  The  legs  are  swollen.  The  urine  has  a specific  gravity  of  1010,  and  contains  a 
slight  trace  of  albumin,  an  occasional  hyaline  cast,  and  renal  epithelium.  The  temperature 
has  varied  from  37.2°  to  39.4°  and  40.5°  C.  (99°  to  103°  and  105°  F.).  The  increased 
size  of  the  liver  is  probably  due  to  amyloid  infiltration. 

(Subsequent  history.)  A few  days  later  the  child  grew  rapidly  weaker,  and  died  of 

exhaustion. 


Interstitial  Hepatitis  (Cirrhosis). — The  syphilitic  form  of  hepatitis 
as  it  occurs  in  iu fancy  I have  already  described  in  my  lecture  on  Hereditary 
Syphilis  (page  489). 

Interstitial  hepatitis  as  it  occurs  iu  childhood  may  be  atrophic  or  hyper- 
trophic. The  general  symptomatology  differs  but  little  from  that  of  the 
adult.  In  the  beginning  the  symptoms  are  very  apt  to  be  confounded  with 
those  of  simple  congestion  arising  from  digestive  disturbances.  There  may 
be  abdominal  pain,  slightly  augmented  by  pressure.  Diarrhoea  and  con- 
stipation alternate.  There  are  usually  ascites  and  slight  jaundice,  and  at 
times  dilatation  of  the  subcutaneous  abdominal  veins.  Stigmata  composed 
of  collections  of  dilated  minute  veins  are  sometimes  observed  on  the  face. 
The  temperature  is  irregular.  As  a rule,  it  is  not  much  heightened,  and  in 
fact  is  often  subnormal. 

The  prognosis  and  treatment  in  early  childhood  are  the  same  as  in  adults. 
A certain  number  of  cases  seem  to  have  followed  scarlet  fever  and  measles. 

Alcohol  is  sometimes  an  etiological  factor  in  infancy  and  early  childhood. 
Where  the  disease  is  caused  by  alcohol  the  pathological  condition  is,  as  a 
rule,  atrophy.  Enlargement  is  not  common,  and  the  symptoms  are  the 
same  as  in  the  adult,  the  ascites  being  especially  prominent. 

Where  the  hepatitis  is  apparently  not  dependent  on  disease  elsewhere, 
and  is  not  due  to  alcohol,  there  are  no  characteristic  symptoms  beyond  the 
enlargement  of  the  liver.  In  this  form  the  ascites  is  usually  small  in 
amount,  and  the  diagnosis  can  be  made  only  by  eliminating  the  other  forms 
of  enlargement. 

I have  here  a case  of  hepatic  enlargement  which  seems  to  represent 
clinically  that  form  of  hepatic  disease  which  is  commonly  spoken  of  as 
hypertrophic  cirrhosis. 


This  little  girl  (Case  445,  page  918)  is  eighteen  months  old. 

There  is  no  history  of  syphilis  or  of  tuberculosis.  She  had  pertussis  when  she  was  ten 
months  old,  and  the  cough  lasted  for  several  months.  She  has  never  taken  alcohol  in  any 
form.  She  was  well  until  three  months  ago,  when  she  began  to  complain  of  pain  in  the 
abdomen  and  to  become  pale.  Two  weeks  before  entering  the  hospital  she  had  diarrhoea 
and  her  abdomen  was  noticed  to  be  swollen.  On  entering  the  hospital  and  being  placed 
on  a proper  diet,  the  diarrhoea  ceased,  but  the  swelling  of  the  abdomen  increased  The 
child,  as  you  see,  is  well  developed,  but  pale.  The  abdomen  is  much  enlarged  The  edee 
of  the  liver  can  be  felt  nearly  as  low  as  the  line  of  the  umbilicus.  I have  marked  out  the 
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area  of  dulness  on  percussion  with  black  lines.  The  lower  one  shows  the  notch  between  the 
light  and  the  left  lobe,  which  is  distinct  and  easily  palpable.  There  is  no  especial  tender* 
ness  on  pressure.  The  spleen  is  slightly  enlarged.  In  the  lower  part  of  the  abdomen  there 
is  a moderate  amount  of  dulness  and  fluctuation,  showing  the  presence  of  fluid.  There  are 
no  glandular  swellings.  The  heart  is  normal,  but  is  pushed  up  somewhat  by  the  abdomi- 
nal distention.  I have  indicated  the  cardiac  area  of  dulness  by  a black  line,  and  the  lower 
border  of  the  ribs  and  ensiform  cartilage  by  a broken  line. 

Case  445. 


Hypertrophic  cirrhosis.  Female,  18  months  old. 

The  child  has  improved  in  its  general  health  since  entering  the  hospital,  and  has  a 
fair  appetite.  Physical  examination  shows  the  presence  of  no  other  disease.  Without 
an  autopsy,  however,  the  diagnosis  must  necessarily  be  held  in  abeyance. 

(Subsequent  history.)  The  child  remained  in  the  hospital  for  a few  weeks,  and  im- 
proved in  its  general  health  so  that  it  seemed  quite  bright.  The  ascites  did  not  increase  in 
amount,  but  the  liver  remained  enlarged.  The  child  was  taken  away  from  the  hospital, 
and  its  subsequent  history  could  not  be  obtained. 

PANCREAS. — Diseases  of  the  pancreas  are  practically  unknown  in 
infancy  and  childhood,  with  the  exception  of  the  general  tissue-changes 
which  may  be  met  with  in  syphilis,  and  which  I have  already  described 
(page  490).  New  growths  of  a malignant  nature  have  been  reported. 

SPLEEN. — The  spleen  may  be  involved  in  tuberculosis,  and  may  show 

amyloid  changes  in  connection  with  other  organs. 

It  is  frequently  enlarged  in  the  course  of  a number  of  diseases  which  I 

have  described  elsewhere. 

PERITONEUM. — Diseases  of  the  peritoneum  may  be  of  non-inflamma- 
tory  or  inflammatory  origin. 
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The  noninflammatory  diseases  are  mostly  represented  by  new  giowths. 
These  may  be  of  a malignant  nature,  such  as  carcinoma  and  sarcoma,  or 
they  may  be  lipomata  or  of  a cystic  character.  In  this  connection  it  is 
well  to  say  that  tumors  of  the  omentum  are  rare,  but  that  cysts  and  hyda- 
tids may  occur  in  this  region. 

The  differential  diagnosis  of  these  various  forms  of  peritoneal  and 
omental  growths  can  scarcely  be  made  during  life. 

The  treatment  is  essentially  surgical. 

The  inflammatory  diseases  of  the  peritoneum  are  represented  by  peri- 
tonitis. 

Peritonitis. — Inflammation  of  the  peritoneum  may  be  acute  or 
chronic,  and  is  a condition  of  great  importance  in  infancy  and  early  life. 
Peritonitis  may  occur  in  the  infant  and  child  as  it  does  in  the  adult.  It  is 
so  rare  in  infancy  and  childhood  as  an  idiopathic  disease  that  the  cases  in 
which  it  has  been  studied  post  mortem  have  occurred  almost  exclusively 
during  uterine  life.  Many  of  these,  moreover,  have  presented  a history  of 
syphilitic  infection.  The  septic  form  of  peritonitis  is  not  infrequently  met 
with  in  the  early  weeks  of  life,  and  I have  already  referred  to  it  when 
speaking  of  phlebitis  umbilicalis  (page  425). 

I have  here  an  infant  (Case  446)  who  was  brought  to  the  hospital  yesterday  to  be 
relieved  of  extreme  distention  of  the  abdomen. 


Case  446. 


Probable  intra-uterine  peritonitis.  Infant,  5 weeks  old. 

The  infant  weighed  at  birth  4500  grammes  (10  pounds),  seemed  strong,  and  nursed  for 
three  weeks.  There  is  no  history  of  syphilis  or  of  tuberculosis.  After  birth  it  began  to  be 
icteric.  It  passed  meconium,  but  the  faecal  movements  since  then  have  always  been  white. 
A few  days  after  birth  the  abdomen  began  to  swell,  and  it  has  since  continued  to  increase  in 
size.  The  skin  is  very  tense,  and  the  veins  connected  with  the  portal  circulation  stand  out 
in  marked  relief  all  over  the  abdomen.  The  infant  vomited  once  four  days  ago,  and  again 
this  morning.  It  has  become  much  emaciated.  There  is  distinct  fluctuation  in  every  part 

of  the  abdomen,  and  dulness  on  percussion.  An  examination  shows  the  heart  and  lung's 
to  be  normal.  & 

(Subsequent  history.)  Laparotomy  was  performed  by  Dr.  Lovett  on  the  following 
(lav.  On  opening  the  abdomen  a stream  of  pale  fluid  was  thrown  into  the  air  with  consider^ 
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able  force.  A quart  of  this  fluid  was  removed,  and  was  examined  by  Dr.  Whitney.  It 
proved  to  be  a jaundiced  ascitic  fluid,  but  the  examination  did  not  reveal  its  cause.  It  had 
a specific  gravity  of  1016,  and  contained  per  cent,  of  albumin.  It  also  showed  bile  pig- 
ment. The  sediment  contained  much  blood,  many  red  corpuscles,  an  occasional  white  cor- 
puscle, and  fat-corpuscles.  The  flocculi  were  composed  of  finely  granular  material  showing 
in  places  cells  in  a state  of  fatty  degeneration. 

After  the  fluid  was  evacuated  a digital  examination  showed  extensive  adhesions  in  the 
intestine,  especially  on  the  under  surface  of  the  liver,  where  nothing  but  a matted  mass 
could  be  found.  On  the  supposition  that  there  was  some  obstruction  to  the  flow  of  bile 
into  the  intestine,  an  attempt  was  made  with  the  finger  to  free  the  intestine  from  the  lower 
surface  of  the  liver. 

The  child  rallied  well  from  the  operation,  and  thirty-six  hours  later  a small  spot  of 
yellow  bile  appeared  in  one  of  the  white  movements.  After  this  time  bile  was  passed  regu- 
larly and  the  movements  became  normal.  The  child’s  general  condition  and  its  nutrition 
improved. 

At  the  end  of  ten  days  it  was  taken  home,  but  it  soon  began  to  fail,  and  after  three 
weeks  died  of  malnutrition.  No  autopsy  was  allowed. 


Acute  Peritonitis. — Infants  and  children  of  any  age  may  be  attacked 
by  acute  peritonitis.  It  may  occur  in  cases  of  tuberculosis,  of  the  infectious 
diseases,  of  syphilis,  and,  most  frequently  of  all,  of  appendicitis.  The  disease 
in  any  of  the  above  forms  is  exceedingly  rare  between  the  ages  of  six  weeks 
and  two  years.  Where  some  definite  cause,  such  as  one  of  those  just 
enumerated,  cannot  be  found,  the  diagnosis  is  at  times  difficult  from  a want 
of  prominence  of  some  of  the  symptoms,  such  as  the  tympanites. 

Pathology. — The  pathological  manifestations  in  acute  peritonitis  are 
reddening  and  loss  of  the  normal  glistening  appearance  of  the  peritoneum, 
soon  followed  by  an  exudation  varying  from  a serous  to  a thick  fibrino- 
purulent  character.  This  exudation  glues  the  coils  of  intestine  together, 
forming  adhesions,  which,  however,  can  be  readily  separated  without  the  aid 


of  a knife. 

Symptoms. — The  symptoms  of  acute  peritonitis  vary  according  as  the 
process  is  general  or  localized.  The  localized  form  of  peritonitis  corresponds 
in  its  symptoms  to  what  I have  already  described  in  speaking  of  appendici- 
tis, which  is  its  most  frequent  cause.  In  general  peritonitis  the  symptoms 
in  infants,  as  I have  already  stated,  are  often  obscure.  In  children  the 
symptoms  are  usually  pronounced  and  characteristic.  The  child  is  attacked 
with  abdominal  pain  and  with  general  abdominal  tenderness.  The  abdomen 
becomes  distended  and  tympanitic,  and  the  child  assumes  the  position  which 
will  most  relax  the  abdominal  walls, — that  is,  with  the  thighs  flexed  and 
the  knees  bent.  Vomiting  is  very  apt  to  be  present,  and  is  augmented 
when  food  is  given.  The  bowels  are  often  constipated,  although  at  times 
there  may  be  diarrhoea.  The  temperature  is  usually  high,  38.3  to  40.5  C. 
(101°  to  105°  F.) ; in  some  cases,  however,  the  temperature  may  be  normal 
or  subnormal.  The  pulse  is  small  and  rapid.  The  respirations  are  not  only 
accelerated,  but  also  superficial,  as  deep  respiration  causes  pain.  The  face 
has  an  anxious  expression,  and  shows  great  suffering.  Where  recovery 
takes  place,  these  symptoms  gradually  subside  after  a few  days,  the  tender- 
ness, pain,  and  tympanites  disappear,  and  the  child’s  face  assumes  a tranquil 
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look.  When  improvement  does  not  take  place,  the  pulse  becomes  weaker 
and  quicker,  the  breathing  more  superficial  and  rapid,  there  is  chilling  of 
the  extremities,  and  the  child  dies  usually  within  a week. 

Prognosis.— The  prognosis  in  these  forms  of  acute  general  peritonitis 

is  always  serious.  Constant  vomiting  makes  it  especially  grave. 

Treatment. — In  treating  cases  of  acute  general  peritonitis  when  seen 
in  the  early  stages,  a saline,  such  as  sulphate  of  magnesium,  can  be  given  in 
doses  of  1.87  c.c.  to  3.75  c.c.  (£  to  1 drachm),  according  to  the  age  of  the 
child.  When,  however,  the  disease  is  more  advanced  and  there  is  great 
pain,  opium  will  have  to  be  resorted  to.  Where  the  peritonitis  is  of  a 
high  grade,  where  repeated  doses  of  opium  are  demanded  to  relieve  the 
pain,  and  where  from  the  severity  of  the  symptoms  it  is  probable  that  a 
fluid  beginning  to  be  purulent  is  present,  the  case  should  at  once  be  placed 
in  the  hands  of  a -surgeon,  as  the  question  of  laparotomy  will  then  have  to 
be  decided. 

I find  in  my  notes  the  record  of  a case  of  general  peritonitis : 

An  infant  (Case  447),  nineteen  months  old,  previously  apparently  healthy,  was  attacked 
with  vomiting  and  diarrhoea.  On  the  following  day  the  face  was  pale,  the  aloe  nasi  were 
working  slightly,  the  respirations  were  36,  and  the  temperature  was  39.4°  C.  (103°  F.). 
The  respirations  gradually  increased  to  74,  and  the  temperature  rose  to  40.3°  C.  (104  6°  F.). 
The]  abdomen  became  very  much  distended  and  tender,  and  the  face  pinched  and  anxious. 
On  the  evening  of  the  second  day  from  the  onset  of  the  disease  the  temperature  rose  to 
41.1°  C.  (106°  F.),  the  infant  became  very  restless,  the  pupils  were  contracted,  and  death 
took  place  a few  hours  later. 

The  autopsy  was  made  by  Dr.  W.  F.  Whitney. 

The  heart  and  lungs  were  normal. 

The  spleen  was  enlarged,  and  was  covered  with  a fibrinous  exudation. 

The  kidneys  were  pale,  and  normal  in  size. 

The  liver  was  covered  with  flakes  of  recent  lymph,  and  on  section  showed  the  acini  to 
he  red  and  their  periphery  yellowish  and  opaque.  The  mesenteric  lymph-glands  were 
slightly  enlarged,  and  the  smaller  ones  were  translucent  on  section  and  presented  evidence 
of  hyperplasia.  A small  pocket  of  the  larger  glands  was  found  to  have  become  cheesy  in 
the  central  portions,  and  in  two  of  these  the  process  had  extended  through  the  substance 
of  the  gland  and  had  broken  through  its  peritoneal  covering.  About  these  points  of  rupture 
there  was  a small  zone  of  reactive  inflammation. 

Pathological  Diagnosis. — Acute  general  peritonitis,  which,  from  an  absence  of  any 
other  source,  must  be  considered  to  have  been  caused  by  the  rupture  of  the  cheesy,  de- 
generated mesenteric  glands. 

In  this  case  the  high  temperature  and  the  distended  abdomen  rendered  the  diagnosis 
comparatively  clear.  The  case  is  important  on  account  of  the  cause,  for  there  is  seldom  any 
noticeable  enlargement  of  the  mesenteric  glands  under  the  age  of  three  years,  and  these 
glands  seldom  soften,  but  either  retrograde  or  harden  from  calcification. 

Chronic  Peritonitis. — When  acute  peritonitis  is  localized  in  one  por- 
tion of  the  intestine  it  may  become  chronic  and  form  fibrous  adhesions,  but 
in  the  majority  of  cases  chronic  peritonitis,  especially  when  general,  is  of 
tubercular  origin. 

Tubercular  Peritonitis. — The  original  source  of  the  tubercular  process 
is  often  obscure.  It  may  be  primary  in  the  peritoneum,  but  is  more  likely 
to  be  secondary  to  tubercular  mesenteric  glands. 
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1 ATHOLOQ-y.— The  process  consists  in  the  formation  of  miliary  tuber- 
cles on  the  peritoneal  surface,  which  give  rise  to  opaque  cheesy  thickening 
often  nodular,  with  firm  adhesions  of  the  adjacent  surfaces.  An  exudation 
into  the  peritoneal  cavity  is  usually  present,  the  quantity  generally  being 
considerable  and  the  quality  fibrino-purulent. 

^ mptoms.  The  initial  symptoms  of  tubercular  peritonitis  are  usually 
ill  defined.  There  is  a gradual  loss  of  appetite  and  flesh,  with  occasional 
abdominal  pain,  which,  as  a rule,  is  not  of  a severe  character.  Attacks  of 
diarrhoea  are  common,  and  are  apt  to  be  paroxysmal.  The  temperature  is 
at  times  raised,  especially  in  the  latter  part  of  the  day.  After  these  general 
symptoms  have  lasted  for  a number  of  weeks,  the  abdomen  is  noticed  to  be 
distended.  A physical  examination  may  show  that  there  is  nothing  abnor- 
mal in  the  thorax,  and  that  the  morbid  condition  is  confined  entirely  to  the 
abdomen.  At  first  the  abdomen  is  resonant  on  percussion,  but  later  may 
be  dull,  owing  to  masses  of  tubercle  or  to  the  presence  of  fluid.  There  is 
seldom  any  tenderness  noticed  on  examining  the  abdomen. 

Diagnosis. — In  a typical  case,  where  the  symptoms  which  I have  just 
mentioned  are  present,  the  diagnosis  is  not  difficult.  Occasionally,  how- 
ever, there  are  no  definite  signs  by  which  a diagnosis  can  be  made,  the 
only  tangible  sign  being  a seeming  abdominal  tumor,  the  resemblance  of 
which  to  other  abdominal  tumors  is  so  close  that  the  diagnosis  can  be 
made  only  by  laparotomy.  You  must  nevertheless  remember  that  most 
doubtful  cases  of  abdominal  tumors  in  children  are  tubercular. 

Prognosis. — When  untreated,  the  prognosis  of  tubercular  peritonitis  is 
very  variable.  In  some  cases  the  disease  after  a number  of  months  retro- 
grades, and  the  patient  recovers.  In  most  instances,  however,  the  child 
becomes  more  and  more  wasted,  the  fever  becomes  more  pronounced,  the 
diarrhoea  continues,  the  emaciation  becomes  extreme,  and  the  child  dies, 
usually  of  exhaustion.  The  surgical  treatment  of  the  disease  has  made  the 
prognosis  much  more  favorable. 


Case  448. 
I. 


Tubercular  peritonitis.  Male,  9 years  old. 


Treatment. — The  treatment  of  tubercular  peritonitis  is  essentially 
surgical,  especially  where  there  is  ascites  of  any  amount.  In  some  cases, 
opening  the  abdomen  and  evacuating  the  fluid  will  not  only  give  relief  but 
will  produce  a permanent  cure.  In  my  experience  at  the  Boston  Children  s 
Hospital,  this  procedure  is  often  followed  by  complete  arrest  of  the  disease. 

I have  some  cases  of  tubercular  peritonitis  here  in  the  wards  to  show 
you. 
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This  colored  boy  (Case  448,  I.,  page  922)  is  nine  years  old. 

His  father  died  of  phthisis.  He  has  never  been  strong,  but  has  had  no  acute  illnesses. 
Three  weeks  ago  he  began  to  have  diarrhoea,  and  soon  after  enlargement  of  the  abdomen. 
There  was  no  pain,  vomiting,  nor  cough.  He  has  lost  greatly  in  weight.  You  see  that  he 
is  emaciated.  He  has  a temperature  of  38.3°  C.  (101°  F.).  His  abdomen  is  much  dis- 
tended, and  there  is  a distinct  wave  of  fluctuation.  Physical  examination  shows  nothing 
else  abnormal. 

Case  448. 

II. 


Tubercular  peritonitis.  Four  months  after  operation. 


(Subsequent  bistory.)  Laparotomy  was  performed  by  Dr.  Bradford,  and  the  fluid 
evacuated.  Tubercle-bacilli  were  found  in  the  peritoneal  tissue.  When  seen  six  months 
later  the  wound  had  healed  perfectly,  and  he  was  strong  and  well.  This  picture  (II.)  was 
taken  four  months  after  the  operation. 


Case  449. 

I. 


Tubercular  peritonitis.  Male,  2 years  old. 
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He  has  not  had  general  symptoms  of  serious  import,  but  has  lost  slightly  in  weight 
appetite,  and  strength.  From  time  to  time  during  the  last  six  months  he  has  complained 
of  abdominal  pain  and  tenderness.  An  examination  of  the  abdomen  shows  a hardened 
slightly  irregular  mass  extending  directly  across  the  abdomen  from  one  side  to  the  other! 
5 cm.  (2  inches)  above  and  the  same  distance  below  the  umbilicus.  It  is  not  especially 
tender  on  pressure.  Nothing  else  abnormal  is  detected  about  the  child.  As  you  see  (II.), 
the  line  ol  percussion  does  not  change  when  he  is  lying  on  his  back,  and  there  is  no  evi- 
dence of  ascites. 


Case  449. 
II. 


Tubercular  peritonitis. 


(Subsequent  history.)  Laparotomy  was  performed  by  Dr.  Lovett,  and  a mass  of  cheesy 
nodules  matting  together  the  intestine  was  found.  An  examination  of  a portion  of  this 
mass  showed  the  presence  of  the  bacillus  tuberculosis.  No  fluid  was  present.  The  child 
recovered,  but  sufficient  time  has  not  elapsed  since  the  operation  to  allow  us  to  decide 
whether  the  disease  will  return. 


Case  450. 
I. 


Tubercular  peritonitis.  Male,  4 years  old. 

This  boy  (Case  450),  four  years  old,  was  brought  to  the  hospital  some  months  ago  with 
the  extreme  distention  of  the  abdomen  which  you  see  represented  in  this  picture  (I.). 


Case  450. 
II. 
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A physical  examination  showed  nothing  abnormal  except  in  the  abdomen,  which  was 
dull  on  percussion  and  showed  fluctuation  in  every  part.  The  child  had  gradually  lost  in 
weight,  appetite,  and  strength. 

Laparotomy  was  performed  by  Dr.  Lovett,  and  a large  amount  of  ascitic  fluid  evac- 
uated. Tubercle-bacilli  were  present  in  the  diseased  peritoneum.  The  wound  healed,  but 
in  the  course  of  a few  weeks  the  fluid  reaccumulated,  and  laparotomy  was  again  performed 
by  Dr.  Lovett.  You  see  his  condition  now  (Case  450,  II.,  page  924),  some  weeks  after  the 

second  operation.  No  fluid  can  be  detected. 

(Subsequent  history.)  There  was  no  recurrence  of  the  ascites,  and  the  child  recovered 

completely. 

This  boy  (Case  451)  is  eleven  years  old 


Case  451. 
I. 


Tubercular  peritonitis.  Male,  11  years  old.  Four  years  after  operation,  showing  scar  under  umbilicus. 

He  is,  as  you  see,  well  and  strong,  and  shows  no  symptoms  of  tubercular  disease.  You 
will  notice  the  scar  under  the  umbilicus,  which  marks  the  line  of  incision  made  when  the 
laparotomy  was  performed. 

Case  451. 

II. 


Tubercular  peritonitis. 


He  entered  the  hospital  four  years  ago,  and  here  is  a picture  (II.)  of  him  which  was 
taken  at  that  time. 
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He  had  been  perfectly  well  until  four  months  before  coming  to  the  hospital,  when  he 
began  to  lose  in  weight  and  appetite  and  to  show  an  increase  in  the  size  of  his  abdomen. 
Although  he  was  not  especially  emaciated,  he  had  lost  in  flesh  and  was  pale.  The  circum- 
ference of  the  abdomen  was  76.4  cm.  (30  inches).  On  physical  examination,  nothing  ab- 
noimal  was  dotocted  in  any  of  the  other  organs. 

Laparotomy  was  performed  by  Dr.  Bradford,  and  a large  amount  of  serous  fluid  of  a 
dark  yellow  color  was  removed.  The  peritoneum  was  found  to  he  thickly  studded  with 
minute  tubercles,  and  tubercle-bacilli  were  demonstrated.  The  peritoneal  cavity  was  irri- 
gated and  drained. 

For  some  months  before  the  boy  was  attacked  with  tubercular  peritonitis  he  had  been 
drinking  the  milk  of  a tuberculous  cow. 


DIVISION  XV. 

DISEASES  OF  THE  KIDNEYS,  BLADDER,  AND 

GENITAL  ORGANS. 


LECTURE  XLVII. 

KIDNEYS. — Diseases  of  the  kidneys  may  be  congenital  or  acquired. 

Congenital  Diseases. — The  congenital  abnormalities,  such  as  con- 
genital cystic  kidney,  absence  of  one  kidney,  hypertrophy  of  the  remaining 
kidney  where  one  is  absent,  anomalous  shapes  of  the  kidney,  and  malposi- 
tions of  the  ureters,  are  important,  but  are  so  closely  connected  with  purely 
surgical  questions  that  they  need  merely  be  referred  to  in  a medical  lecture. 
The  lobulated  kidney,  which  I have  already  described  (page  44,  Fig.  9)  as 
a normal  condition  in  intra-uterine  life,  may  to  a greater  or  less  degree 
continue  into  infancy  and  childhood,  but  has  no  pathological  significance. 
Movable  kidneys  are  rare  in  early  life,  but  have  been  reported. 

Acquired  Diseases. — Renal  disease  as  a primary  affection  in  infancy 
and  childhood  has  been  considered  rare,  but  this  view  has  been  modified  by 
later  bacteriological  investigations,  which  have  shown  that  nephritis  is  not 
uncommon  in  cases  of  general  infection.  Secondary  renal  lesions  are  com- 
paratively common. 

Renal  diseases,  with  the  exception  of  the  nephritis  following  scarlet  fever, 
have  not  been  satisfactorily  studied  in  children.  A series  of  systematic  ex- 
aminations of  the  urine,  in  connection  with  later  post-mortem  examinations  of 
the  kidneys  in  the  same  cases,  sufficiently  extended  to  give  us  data  for  a pre- 
cise diagnosis  in  an  especial  case,  has  not  yet  been  made.  Owing  to  the  varia- 
tion in  the  symptoms,  the  diagnosis  of  renal  disease  in  the  child  must  for  the 
present  depend  upon  the  systematic  and  routine  examination  of  the  urine. 

The  diseases  of  the  kidney  in  infancy  and  childhood  are  not  so  varied 
as  in  adults.  They  are  chiefly  represented  by  active  hyperaemia  (acute 
parenchymatous  degeneration)  and  the  nephritis  following  scarlet  fever, 
which  I have  already  fully  described  in  my  lecture  on  scarlet  fever. 

Physiological  Albuminuria.— Before  speaking  of  the  diseases  of 
the  kidney  I shall  describe  a condition  which  is  usually  called  physiological 
albuminuria.  ‘ 5 
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This  condition  is  not  infrequent,  and  may  occur  at  any  period  of  infancy 
and  childhood,  but  is  most  common  between  the  fifth  year  and  puberty, 
i he  amount  of  albumin  present  is,  as  a rule,  less  than  one-twelfth  per 
cent.  It  is  not  present  in  every  micturition,  and  in  many  cases  seems  to 
depend  upon  over-exercise  or  a highly  nitrogenous  diet.  The  albumin  is 
rarely  present  in  the  urine  which  is  passed  in  the  morning  immediately 
after  rising,  and  this  is  an  important  point  in  differentiating  physiological 
albuminuria  from  periodic  albuminuria  due  to  pathological  causes,  such  as 
uric  acid.  The  children  who  have  this  physiological  albuminuria  often 
seem  to  be  in  good  health,  but  sometimes  they  are  rather  delicate.  The 
diagnosis  can  be  made  only  by  repeated  examinations  of  the  urine  passed  at 
different  times  in  the  day,  and  by  observing  the  effect  of  exercise  and  diet 
upon  it.  The  presence  of  blood-corpuscles  or  abnormal  elements  in  any 
amount  from  the  kidney  shows  that  there  is  a pathological  condition.  An 
occasional  hyaline  cast  and  albumin  as  high  as  one-fourth  per  cent,  for  short 
intervals  may  be  present.  The  albumin  often  disappears  for  a time  and 
returns  again.  Children  between  the  ages  of  three  and  seven  years  excrete 
nearly  double  the  quantity  of  urine  and  of  urea  for  each  kilogramme  of  their 
weight  that  adults  do.  The  amount  of  urea  excreted  in  children  between 
the  ages  of  three  and  seven  years  is  0.973  gramme  for  each  kilogramme  of 
their  weight.  This  fact  is  to  be  borne  in  mind  in  estimatiug  the  quantity 
of  urea  passed  in  cases  of  nephritis,  because  otherwise  the  kidneys  might 
appear  to  be  excreting  a normal  amount  of  urea  and  yet  the  amount  be 
abnormally  small  for  the  age. 

The  prognosis  in  these  cases  of  physiological  albuminuria  is  good,  and, 
so  far  as  I know,  no  cases  have  been  reported  in  which  the  condition  ter- 
minated in  nephritis. 

The  treatment  of  this  condition  is  to  regulate  the  diet,  exercise,  and 
general  hygiene  carefully.  If  the  children  are  anaemic,  iron  is  indicated. 

General  Pathology  and  Etiology. — According  to  Councilman,  to 
whom  I am  indebted  for  much  information  on  this  subject,  the  acquired 
diseases  of  the  kidney  in  childhood  show  considerable  differences  from  the 
renal  diseases  of  the  adult.  In  childhood  there  is  a greater  liability  to  those 
acute  affections,  such  as  scarlet  fever,  measles,  and  diphtheria,  in  the  course 
of  which  nephritis  is  apt  to  appear.  Children  under  the  age  of  fifteen 
years  are  less  subject  to  many  pathological  conditions,  such  as  disoideis  of 
the  circulation,  which  in  the  adult  frequently  lead  to  chronic  lesions  of  the 
kidney.  Children  do  not  usually  have  those  disorders  of  the  circulation 
which  result  in  granular  kidney,  for  lesions  of  the  arteries,  especially  the 
condition  known  as  arterio-sclerosis,  do  not  commonly  occur  in  childhood. 
While  it  is  true  that  typical  examples  of  the  small  granular  kidney  are 
sometimes  met  with  in  children,  these  lesions  of  the  kidney  are  pi  imai  v , 
and  the  lesions  of  the  circulatory  system  are  secondary  and  dependent  on 
the  renal  lesions.  A part  of  the  chronic  diseases  of  the  kidney  iu  the  adult 
is  without  doubt  to  be  referred  to  the  continuous  action  on  the  kidney  of 
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slight  pathological  conditions,  an  action  from  which  the  child’s  age  protects 
it.  One  pathological  lesion  not  perfectly  recovered  from,  moreover,  makes 
the  kidney  more  prone  to  disease,  and  a greater  effect  will  be  produced  a 
second  time  by  the  same  cause,  and  chronic  disease  will  result.  In  the 
kidney  of  the  adult,  with  the  advance  of  years  there  is  a gradual  decline  in 
the  power  of  regeneration,  and  slight  troubles  are  not  readily  recovered  from. 
The  kidney  of  the  child,  on  the  other  hand,  is  an  organ  which  possesses 
great  power  of  growth  and  regeneration.  For  this  reason  a condition 
which  in  the  adult  organ  is  either  not  recovered  from  at  all,  or  lays  the 
foundation  for  chronic  disease,  will  in  childhood  result  in  complete  recovery. 
Again,  the  child  is  not  exposed  to  certain  conditions  which  are  productive 
of  chronic  lesions,  or  which  may  lay  the  foundation  for  them.  Among  these 
may  be  mentioned  alcoholism  and  excesses  of  various  sorts.  Many  cases 
of  nephritis  in  the  adult  are  to  be  referred  to  causes  acting  not  through 
the  blood,  but  through  the  urinary  tract.  The  child,  on  the  other  hand,  is 
not  exposed  to  the  dangers  arising  from  hydronephrosis  and  pyelonephritis, 
except  to  a very  limited  degree.  Although  the  causes  of  disease  are  less 
numerous  and  less  common  in  children  than  in  adults,  yet  when  the  same 
etiological  factor  is  present  the  same  morbid  condition  is  produced  in  the 
kidney.  The  various  cachectic  conditions  will  lead  to  amyloid  infiltration 
in  the  child  as  they  do  in  the  adult,  and  amyloid  infiltration  of  the  kidney 
makes  up  by  far  the  larger  part  of  the  chronic  cases  of  albuminuria  in 
children.  We  may  also  meet  with  certain  chronic  lesions  in  the  child’s 
kidney,  such  as  are  seen  in  tuberculosis,  and  these  may  lead  to  albuminuria 
and  nephritis. 


The  acute  diseases  of  the  kidney,  as  a rule,  either  tend  to  recovery  or  are 
in  themselves  fatal ; so  that  only  a small  number  of  chronic  diseases  are 
met  with  which  result  from  the  acute  diseases.  These  are  not  to  be  referred 
to  the  continuous  action  of  the  poison  of  the  acute  disease,  but  to  the  effect 
on  the  kidney  of  the  lesions  produced  by  the  acute  process.  An  example 
of  this  is  the  condition  of  chronic  nephritis  after  scarlet  fever,  where  the 
acute  lesions  gradually  pass  into  the  chronic.  These  chronic  lesions  are  to 
be  attributed  to  the  disorders  in  the  circulation  of  the  organ  brought  about 
by  the  destruction  of  the  glomeruli. 

General  Symptomatology. — The  general  symptoms  connected  with 
t le  various  forms  of  nephritis  are  so  similar  that  it  will  be  less  confusing 
to  mention  first  the  common  symptoms  which  may  occur  in  any  of  the 
forms  of  nephritis,  and  then  to  describe  the  etiology,  pathology,  and  urinary 
examination  of  the  different  forms.  * 

One  of  the  most  common  symptoms  in  nephritis  is  oedema,  which  occurs 
lequent  y m acute  nephritis  and  in  chronic  parenchymatous  nephritis.  The 
cedema  generally  appears  first  in  the  eyelids,  and  then  in  the  hands  and  feet 
1 .ere  may  be  general  anasarca.  Not  infrequently,  however,  ledema  is  absent 
not  marked.  Vom.ting  is  not  infrequent  in  the  beginning  of  the  disease 
and  in  some  eases  is,  perhaps,  due  to  the  heightened  temperature.  It  may 
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occur  later  iu  the  disease  as  a symptom  of  uraemic  poisoning.  In  such  cases 
theie  is  marked  diminution  in  the  amount  of  the  urine,  or  even  suppression. 
A peculiar  dull  white  color  of  the  skin  is  not  uncommonly  seen  in  chronic 
parencli)  matous  nephritis,  and  is  quite  striking.  In  acute  nephritis  fever  is 
often  present  to  a greater  or  less  extent,  but  is  a variable  symptom.  Lack 
of  appetite,  and  weakness,  are  common  in  both  acute  and  chronic  nephritis. 
Headache  is  a variable  symptom.  It  is  a common  symptom  of  uraemia, 
and  sometimes  the  only  one.  Amaurosis  may  occur  as  the  result  of  albu- 
minuric retinitis,  or  it  may  be  a functional  symptom  of  the  uraemic  poison- 
ing and  disappear  later  if  the  patient  recovers.  Hypertrophy  of  the  left 
ventricle  is  apt  to  occur  in  interstitial  and  chronic  parenchymatous  nephritis. 
Both  diseases  are,  however,  very  uncommon  in  childhood.  In  acute  nephri- 
tis following  scarlet  fever  dilatation  and  moderate  hypertrophy  of  the  left 
ventricle  are  not  uncommon.  Transudation  into  the  serous  cavities  has  been 
reported  in  a number  of  cases,  as  has  also  oedema  of  the  larynx. 

Before  I mention  the  details  of  the  urinary  analyses  in  the  various  dis- 
eases, you  should  understand  that  in  all  cases  of  nephritis  the  amount  of 
urea  should  be  carefully  estimated  from  time  to  time,  as  a decrease  in  the 
urea  always  shows  a pathological  condition,  and  a return  to  the  normal 
amount  is  usually  indicative  of  recovery  unless  there  is  a complication  with 
some  other  disease.  Any  interference  with  metabolism,  whether  in  the 
liver  or  in  the  lung,  may  diminish  the  amount  of  urea  in  the  urine.  In 
children  during  convalescence  from  acute  nephritis  the  urea  returns  to  or 
exceeds  the  normal  amount,  while  in  chronic  nephritis  it  is  always  diminished, 
as  it  is  in  adults.  A sudden  and  excessive  diminution  of  the  urea  in  acute 
nephritis  is  suggestive  of  ursemia.  In  acute  and  chronic  nephritis  the 
chlorides  are  diminished  when  an  effusion  such  as  ascites  is  increasing,  and 
gradually  return  to  the  normal  amount  as  the  effusion  is  absorbed. 

Active  Hypersemia  (Catarrhal  Nephritis.  Acute  Parenchymatous 
Degeneration). — Etiology. — An  active  hypersemia  of  the  kidney  may  arise 
in  the  course  of  various  acute  infectious  diseases.  It  may  also  be  caused 
by  an  excess  of  uric  acid,  and  by  such  irritating  drugs  as  turpentine,  can- 
tharides,  and  arsenic.  When  the  action  of  these  causes  is  very  intense,  an 
acute  nephritis  may  result. 

Pathology. — The  pathological  conditions  resulting  from  active  hyper- 
semia of  the  kidney  are  a gradual  degeneration  and  desquamation  of  the 
renal  epithelium,  and  an  injection  of  the  blood-vessels.  There  is  also  to 
some  extent  an  infiltration  of  round  cells.  The  process  seems  to  affect 
chiefly  the  epithelium  of  the  tubules. 

Symptoms. — Unless  the  hypersemia  is  very  pronounced,  there  are,  as  a 
rule,  no  general  symptoms,  though  oedema  and  other  symptoms  may  rarely 
be  present,  as  in  acute  parenchymatous  nephritis. 

Diagnosis. — The  diagnosis  is  made  by  the  examination  ot  the  mine. 
The  urine  is  clear,  and  its  color  is  often  normal.  The  amount  is  diminished. 
The  specific  gravity  is  higher  than  normal.  There  is  a slight  sediment,  with 
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a trace  of  albumin,  perhaps  one-eighth  per  cent.,  or  at  times  a little  more. 
Microscopic  examination  shows  the  presence  ot  renal  epithelium  and  blood- 
corpuscles  ; the  latter,  however,  not  in  sufficient  number  to  color  the  urine. 
There  are  also  leucocytes,  and  hyaline  and  fine  granular  casts,  with  an  occa- 
sional epithelial  cast  and  blood  cast ; the  last  three  varieties,  however,  are 
not  very  numerous. 

Prognosis. — The  prognosis  in  active  hypersemia  of  the  kidney  is  good, 
and  the  pathological  condition  usually  disappears  when  its  cause  has  been 
removed. 

Treatment. — The  child  should  be  placed  on  a diet  exclusively  of  milk, 
so  as  to  avoid  any  further  irritation  of  the  kidneys,  and  should  be  made 
to  drink  a great  deal  of  water.  It  should  be  kept  quiet,  and  its  general 
hygiene  should  be  carefully  regulated. 


I have  here  a case  (Case  452)  which  is  probably  one  of  active  hyperaemia.  This  boy, 
aged  five  years,  had  varicella  when  he  was  six  months  old,  and  measles  when  he  was  one 
year  old.  He  had  no  other  diseases  until  three  weeks  ago,  when,  without  any  apparent 
cause,  he  is  said  to  have  had  a convulsion  and  to  have  vomited.  He  has  never  had  any 
oedema,  and  a general  physical  examination  shows  nothing  abnormal.  An  examination  of 
the  urine  shows  it  to  be  high-colored  and  cloudy,  to  have  a specific  gravity  of  1016,  a large 
trace  of  albumin,  and  a vellowish-brown  sediment  consisting  of  amorphous  urates.  A 
microscopic  examination  shows  the  presence  of  uric  acid  crystals,  hyaline,  granular,  and 
epithelial  casts,  and  a few  leucocytes.  The  total  amount  of  urine  passed  in  the  twenty-four 
hours  is  from  360  to  450  c.c.  (from  12  to  15  ounces).  Heating  the  urine  causes  the  high 
color,  cloudiness,  and  brown  sediment  to  disappear. 

(Subsequent  history.)  Three  weeks  later  there  was  only  a slight  trace  of  albumin  in 
the  urine,  which  was  of  a normal  color,  had  a specific  gravity  of  1020,  and  contained  a few 
hyaline  and  granular  casts.  A few  weeks  afterwards  the  urine  was  found  to  be  normal. 
N o other  abnormal  symptoms  occurred  during  the  whole  course  of  the  disease. 


Passive  Hypersemia.  In  addition  to  the  active  hyper  semi  a which  I 
have  just  described,  a chronic  passive  hyper semia  may  occur,  dependent  upon 
diminished  arterial  or  increased  venous  pressure.  This  condition  occurs  in 
chronic  cardiac  disease  with  disturbance  of  compensation,  in  chronic  pulmo- 
naiy  disease,  and  where  there  is  mechanical  hinderance  to  the  venous  circula- 
tion, as  from  the  presence  of  abdominal  tumors. 

S\  mptoms.  The  symptoms  which  occur  in  the  course  of  passive  hyper- 
semia  are  not  referable  to  the  kidney,  but  depend  upon  the  disease  which 
causes  the  hypertemia.  The  urine  in  this  condition  is  high-colored  and  often 
considerably  diminished  in  amount.  It  has  a high  specific  gravity,  and 
often  a heavy  sediment  of  amorphous  urates.  There  is  a slight  trace  of 
albumin  usually  under  one-eighth  per  cent.  Microscopic  examination 
shows  a few  hyaline  casts  with  renal  cells  adherent,  and  an  occasional  blood- 
corpuscle  There  are,  however,  very  few  of  these  elements  in  the  sediment. 

ie  peculiarity  of  the  urine  in  passive  hypersemia  is  that  it  varies  If  the 
heart  becomes  stronger,  the  urine  is  passed  in  larger  quantities,  is  not  so 
Highly  colored,  and  contains  a smaller  amount  of  albumin. 

_ Prognosis.  The  prognosis  in  cases  of  passive  hypertonia  of  the 
kidney  depends  upon  the  cause  of  the  condition. 
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Treatment. — The  treatment  is  to  be  directed  to  the  cause  or  causes 
of  the  congestion. 

Acute  Nephritis. — Etiology. — The  most  common  cause  of  acute, 
nephritis  is  scarlet  fever.  Other  diseases  in  the  course  of  which  it  may 
arise  are  diphtheria,  measles,  varicella,  erysipelas,  typhoid  fever,  malaria, 
pertussis,  and  pneumonia.  With  the  exception  of  its  occurrence  in  scarlet 
fever,  diphtheria,  and  measles,  the  disease  is  not  frequent.  Cases  have 
been  reported  where  it  has  arisen  in  the  course  of  extensive  affections 
of  the  skin,  such  as  eczema.  It  also  occurs  after  the  application  of  drugs 
to  the  skin,  and  from  the  internal  administration  of  such  irritating  drugs 
as  cantharides,  turpentine,  salicylic  acid,  and  arsenic.  Cases  of  primary 
nephritis  have  been  reported  where  no  cause  could  be  found.  Although  it  is 
difficult  to  estimate  with  certainty  the  importance  of  cold  as  a causative 
factor  in  the  etiology  of  acute  nephritis,  and  although  it  has  been  denied 
that  cold  can  produce  this  condition,  yet  numerous  cases  have  followed 
exposure  to  wet  and  cold.  Many  of  these  primary  cases,  however,  were 
probably  due  to  micro-organisms,  as  the  disease  has  been  not  infrequently 
observed  in  connection  with  general  septicaemia. 

Pathology. — I have  already  fully  described  the  pathology  of  the  acute 
nephritis  which  follows  scarlet  fever.  In  the  nephritis  arising  from  the 
other  causes  which  I have  just  mentioned,  the  pathological  changes  differ 
chiefly  in  the  degree  in  which  the  different  portions  of  the  kidney  are 
affected.  The  process  appears  to  be  a mixed  one,  but  some  portions  of  the 
kidney  are  more  involved  than  others. 

Symptoms. — The  symptoms  of  acute  nephritis  are  such  as  I have 
already  described  in  my  lecture  on  scarlet  fever.  In  general,  the  symptoms 
arising  in  cases  due  to  other  causes  than  scarlet  fever  are  the  same,  but  less 
severe  than  those  which  I have  described  in  connection  with  that  disease. 
The  amount  of  albumin  and  the  quantity  of  the  urine  depend  chiefly  upon 
the  degree  to  which  the  glomeruli  are  affected.  The  number  of  casts  and 
epithelial  cells  depends  chiefly  upon  the  degree  of  the  involvement  of  the 
tubules.  The  interstitial  changes  can  scarcely  be  determined  by  the  urine. 
It  is  well  to  bear  in  mind  that  the  urine  may  vary  from  day  to  day  in  any 
affection  of  the  kidneys.  In  one  type  of  the  ordinary  diffuse  nephritis  the 
urine  presents  the  following  changes.  The  color  varies  from  red  to  brown- 
ish-red, according  to  the  quantity  and  freshness  of  the  blood  which  it  con- 
tains. The  specific  gravity  is  high.  The  amount  is  markedly  diminished, 
and  there  may  even  be  anuria.  There  is  a heavy  dark-red  sediment,  with 
a large  amount  of  albumin,  usually  more  than  one-quarter  and  often  one- 
half  per  cent.  Microscopic  examination  shows  a large  quantity  of  blood, 
numerous  renal  cells,  leucocytes,  a large  number  of  casts,  epithelial,  blood, 
and  fibrinous,  also  both  fine  and  coarse  granular  casts  and  a fine  detritus. 
All  these  elements  are  stained  yellow  or  brown  by  the  blood  pigment.  Ab 
the  process  advances  towards  recovery  there  are  usually  found,  in  a few 
days,  more  abnormal  blood-corpuscles  showing  themselves  in  the  form  of 
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pale  rings.  There  are  more  granular  casts  and  detritus,  and  fewer  epithelial 
and  blood  casts.  Fatty  elements,  such  as  fatty  renal  cells  and  free  fat,  begin 
to  appear.  There  are  also  more  hyaline  casts,  usually  with  a few  cells  and 
blood  adherent  to  them.  Still  later,  there  is  a preponderance  of  hyaline 
casts,  with  fewer  epithelial  cells  and  blood-globules.  During  this  time  the 
amount  of  urine  increases,  until  during  the  convalescence  it  finally  rises 
above  the  normal  amount.  The  color  changes  to  smoky,  and  finally  becomes 
pale.  The  specific  gravity  diminishes.  The  albumin  diminishes  to  a trace, 
but  this  trace  may  persist  for  a long  time.  The  elements  in  the  sediment 
become  fewer.  Acute  exacerbations  are  not  uncommon. 

Prognosis. — In  general  the  prognosis  is  good.  The  disease  rarely 
becomes  chronic.  Death  may  occur  in  the  beginning  from  the  severity  of 
the  disease,  or  later  from  ursemic  poisoning.  Some  cases  end  fatally  from 
some  intercurrent  disease,  such  as  pneumonia,  or  from  a nephritis  occurring 
in  the  course  of  a general  septicaemia.  The  majority  of  the  cases,  however, 
recover  after  from  four  to  eight  weeks,  although  a trace  of  albumin  and  a 
few  hyaline  casts  may  persist  for  several  months,  the  child  in  other  respects 
being  quite  well. 

Treatment. — The  treatment  of  acute  nephritis  is  the  same  as  that 
which  I have  already  described  in  the  nephritis  following  scarlet  fever. 

Chronic  Parenchymatous  Nephritis. — Etiology. — Chronic  paren- 
chymatous nephritis  is  not  a common  disease  in  childhood,  and  its  etiology 
is  still  very  obscure.  Some  cases  have  followed  an  attack  of  acute  nephritis, 
and  in  these  there  has  generally  been  an  interval  during  which  the  urine 
has  simply  contained  a trace  of  albumin  and  a few  casts,  the  symptoms  of 
a chronic  affection  of  the  kidney  appearing  later.  Cases  have  also  occurred 
m connection  with  long-continued  suppurative  processes  in  the  bones,  joints, 
or  elsewhere,  arising  in  the  course  of  tuberculosis  or  syphilis.  In  these 
cases  amyloid  infiltration  is  also  apt  to  occur.  There  are  also  instances 
where  no  cause  whatever  can  be  discovered. 

Pathology. — The  pathological  condition  is  the  same  as  in  the  adult. 

Symptoms.  The  symptoms  of  chronic  parenchymatous  nephritis  are 
insidious  in  the  beginning  and  are  prolonged.  There  are  marked  pallor, 
a tendency  to  oedema,  and  a transudation  into  the  serous  cavities.  Cardiac 
hypeitiophy,  weakness,  loss  of  appetite,  headache,  and  at  times  vomiting 
and  diarrhoea,  are  among  the  common  symptoms.  Retinal  changes  some- 
times occur,  and  there  is  a tendency  to  intercurrent  diseases,  such  as  pneu- 
monia and  pleurisy.  Uraemic  intoxication  may  be  expected  later.  The 
mine  may  be  high  or  pale  in  color.  It  is  diminished  in  amount,  but  not 
markedly  so,  as  in  acute  nephritis.  The  sediment  is  usually  heavy.  The 
specific  gravity  is  diminished.  There  is  a large  amount  of  albumin,  often 
one-half  per  cent,  or  more.  There  are  frequently  amorphous  urates  in  the 
sec  iment,  which  must  be  removed  by  heat  before  the  microscopic  examina- 
10n  ,s  ma(le-  Microscopic  examination  shows  a characteristic  preponder- 
ance of  tatty  elements.  There  are  fatty  renal  cells,  free  fat,  fat  in  the  casts 
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and  cells  completely  fatty.  There  are  also  compound  granular  cells,  and 
granular,  epithelial,  and  hyaline  casts.  There  are  often  acute  complications 
in  the  kidney,  in  which  case  the  amount  of  urine  becomes  markedly  dimin- 
ished, and  the  sediment  shows  blood,  blood  casts,  and  epithelial  casts  in  addi- 
tion to  the  large  number  of  fatty  elements.  When  the  disease  is  complicated 
with  amyloid  infiltration,  the  diagnosis  of  the  latter  can  hardly  be  made 
from  the  urine. 

Prognosis. — The  prognosis  is  not  good.  Some  cases  having  the  clinical 
symptoms  of  the  disease  have  apparently  recovered.  Most  cases,  however, 
die  from  urtemic  intoxication  or  from  some  intercurrent  disease,  such  as 
pneumonia.  There  may  be  a remission  in  the  symptoms  for  a time. 

Treatment. — The  treatment  is  to  restrict  the  diet  as  far  as  possible 
to  milk.  Good  hygienic  surroundings,  and  as  much  rest  as  possible,  are 
indicated.  Diuretics  may  be  used  when  the  amount  of  urine  is  diminished. 
I have  already  described  in  my  lecture  on  scarlet  fever  the  best  treatment 
with  diuretics  (page  563). 

Here  is  a boy  (Case  453),  eleven  years  old,  with  nephritis  which  has  lasted  a year. 
The  examination  of  the  urine  by  Professor  Wood  shows  the  probability  of  a chronic 
parenchymatous  nephritis  with  an  acute  exacerbation. 


Case  453. 


Probable  chronic  parenchymatous  nephritis  with  an  acute  exacerbation.  Male,  11  years  old.  Relapse 

after  being  out  of  bed  five  days. 


This  child  had  pertussis  when  he  was  three  years  old,  scarlet  fever  when  he  was  four 
years  old,  and  measles  and  pneumonia  when  he  was  five  years  old.  He  is  reported  to  have 
remained  well  from  that  time  until  nine  months  ago,  when,  without  any  known  cause,  sue  i 
as  exposure  to  cold  or  sickness  of  any  kind,  his  face  and  eyes  began  to  be  (edematous.  This 
was  followed  by  oedema  of  the  legs  and  ankles,  and  was  accompanied  by  dyspncea_  The 
urine  was  noticed  to  he  nearly  of  the  color  of  blood,  and  to  be  lessened  in  amount.  He  was 
kept  in  bed  for  six  weeks,  and  is  said  not  to  have  complained  of  any  especial  discomfort. 
During  this  attack  his  appetite  remained  fair.  Since  the  beginning  of  the  attack  he  ha, 
grown  somewhat  weak  and  become  pale.  Six  weeks  ago  the  paleness  and  oedema  about 
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eyes  increased,  and  the  urine  became  smoky  again.  This  was  followed  by  oedema  of  the 
ankles,  feet,  and  legs,  accompanied  by  dyspnoea.  The  bowels  have  been  regular,  and  there 
has  been  no  vomiting.  He  sleeps  well.  On  entering  the  hospital  his  face  looked  pale 
and  waxy.  There  was  considerable  oedema  of  the  face,  especially  of  the  eyes.  His  tongue 
was  slightly  coated,  and  there  was  oedema  of  the  ankles,  feet,  and  legs.  Nothing  abnormal 
was  found  in  the  heart  or  lungs,  and  there  was  no  evidence  of  ascites. 

He  was  kept  in  bed  and  given  a diet  of  milk.  Under  this  treatment  the  oedema  and 
amemia  disappeared  rapidly,  and  in  two  weeks  he  was  allowed  to  be  dressed  and  about  the 
ward.  This  was  five  days  ago.  Yesterday  he  again  had  oedema  of  the  face,  and  was 
immediately  put  to  bed.  As  you  see  him  to-day,  the  oedema  under  the  eyes  is  espe- 
cially prominent.  From  750  to  900  c.c.  (25  to  30  ounces)  of  urine  are  passed  in  the  twenty- 
four  hours.  An  examination  shows  it  to  have  a specific  gravity  of  1010,  an  acid  reaction, 
to  contain  urea  4.75  grains  to  the  ounce,  to  have  the  chlorides  diminished,  and  to  contain 
■jSj  per  cent,  of  albumin,  but  no  sugar.  The  sediment  shows  numerous  hyaline  casts  of 
medium  diameter,  some  of  large  diameter  from  the  straight  tubules,  many  coarse  and  fine 
granular  casts,  numerous  fibrinous  casts,  and  many  casts  with  renal  cells  adherent ; also 
epithelial  casts  and  blood  casts  ; an  excess  of  renal  epithelium,  most  of  it  granular  or  fatty  ; 
compound  granular  cells,  a large  amount  of  abnormal  blood,  free  fat,  and  fatty  casts.  His 
temperature  has  varied  from  36.6°  to  37.2°  C.  (98°  to  99°  F.). 

(Subsequent  history.)  After  remaining  in  the  hospital  for  two  months,  with  temporary 
periods  of  improvement,  he  was  discharged  in  about  the  same  condition  as  when  he  entered. 

Here  is  a girl  (Case  454),  nine  years  old,  with  nephritis. 


Case  454. 
I. 





Probable  chronic  parenchymatous  nephritis  with  an  acute  exacerbation,  Female,  9 years  old.  Second 

week  of  the  disease. 


This  child  had  measles  when  she  was  two  years  old,  scarlet  fever  when  she  was  three 
years  o c , varicella  when  she  was  six  years  old,  and  pertussis  when  she  was  eight  years  old 
She  apparently  recovered  entirely  from  all  these  diseases,  and  was  well  until  one  week 
ago,  when,  without  any  apparent  cause,  her  face  and  feet  began  to  swell.  She  complained 
o no  pain  and  had  no  other  symptoms.  As  you  see  her  in  bed,  you  will  notice  the  marked 
and  extensive  eedema  of  the  entire  face,  body,  and  limbs,  Yoi/see  that  Z ZelTw 
ounced  under  both  eyes,  but  especially  so  under  the  right  one.  There  is  great  palloi-  of 
skin,  and  the  feet  and  hands  are  much  swollen.  Nothing  abnormal  has  been  detected 


936 


PEDIATRICS. 


in  the  heart  or  lungs.  There  is  no  ascites.  She  has  no  headache,  and  does  not  complain 
of  any  discomfort. 

An  examination  of  the  urine  shows  the  color  to  be  pale,  the  reaction  acid,  the  specific 
gravity  1012,  the  sediment  moderate;  it  contains  albumin  per  cent.,  and  no  sugar; 
the  sediment  contains  considerable  abnormal  blood,  some  free  fat,  and  a number  of  hyaline 
and  line  granular  casts  of  medium  and  small  diameter,  many  of  them  short  and  with  oil- 
globules  adherent.  There  are  some  fatty  renal  epithelium,  leucocytes,  casts  with  renal 
epithelium,  and  hyaline  casts  with  a few  renal  cells  adherent.  There  are  also  several  fatty 
casts.  The  casts  are  not  very  numerous. 

She  is  being  treated  by  absolute  rest  in  bed,  bitartrate  of  potassium,  digitalis,  and  a diet 
of  milk,  as  I have  recommended  in  my  treatment  of  the  nephritis  following,  scarlet  fever 
(page  545). 

I show  this  child  because  she  illustrates  the  appearance  of  a case  of  marked  nephritis, 
with  its  excessive  universal  oedema  and  peculiar  pallor  of  the  skin.  The  diagnosis  of  the 
exact  lesion  of  the  kidney  in  this  case  is,  however,  very  uncertain,  as  the  pathological 
processes  in  the  kidney  are  not  confined  to  any  one  part  of  the  organ,  and  the  urinary 
analysis  is  often  for  this  reason  unsatisfactory. 


Case  454. 


IT. 


Probable  chronic  parenchymatous  nephritis  with  an  acute  exacerbation.  Female,  9 years  old.  (Ten  days 

after  treatment  was  begun.) 


I have  provisionally  called  it  a case  of  probable  chronic  parenchymatous  nephritis  with 
an  acute  exacerbation.  The  presence  of  blood  may  be  due  to  an  acute  exacerbation,  but 
might  also  mark  it  as  an  acute  nephritis  involving  chiefly  the  parenchyma  of  the  organ,  as 
shown  by  the  predominance  of  cells.  It  is  significant  in  this  case  as  pointing  towards  a 
chronic  process  that  the  urine  has  always  been  pale,  showing  that  blood  in  suflicient  quan- 
tity to  color  the  urine  has  not  been  present. 

(Subsequent  history.)  In  about  a week  the  oedema  rapidly  diminished  and  the  urine 
increased  in  amount.  An  analysis  of  the  urine  at  this  time  showed  that  the  color  was  pale, 
that  it  had  a specific  gravity  of  1010,  a trace  of  albumin,  and  a slight  sediment,  consisting 
of  a small  amount  of  blood,  renal  epithelium,  and  a tew  casts  with  blood.  The  total 
amount  of  urine  passed  in  the  twenty-four  hours  was  2010  c.c.  (07  ounces). 
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acid,  the  specific  gravity  1014,  the  albumin  *+  per  cent.  It  contained  hyaline  and  fine 
granular  casts  of  small  diameter,  many  with  oil-globules  and  renal  cells  adherent ; also  free 
oil-globules,  fatty  and  granular  renal  epithelium,  some  normal  and  abnormal  blood,  leuco- 
cytes, and  squamous  cells.  The  casts  were  not  very  numerous,  and  there  was  not  much 
change  from  what  was  found  in  the  urine  three  weeks  previously.  At  this  time  the  urine 
again  became  scanty,  and  the  cedema  and  pallor  returned,  but  she  did  not  complain  of  any 
discomfort.  An  examination  of  the  urine  eight  weeks  later  showed  it  to  be  pale  and  cloudy, 
the  reaction  acid,  the  specific  gravity  1018,  and  that  it  contained  considerable  sediment,  and 
albumin  £+  per  cent.  The  sediment  consisted  chiefly  of  hyaline  casts  of  medium  and 
small  diameter,  many  of  them  having  renal  cells  and  fat  adherent.  There  were  also  a few 
finely  granular  casts,  considerable  abnormal  blood,  free  fat,  fatty  renal  cells,  epithelium, 
leucocytes,  and  occasionally  blood,  epithelial,  and  fatty  casts. 

The  diagnosis  cannot  be  positively  established  until  the  case  shall  have  been  under 
observation  for  a much  longer  period. 

Chronic  Interstitial  Nephritis. — Chronic  interstitial  nephritis  is  so 
exceedingly  rare  in  childhood  that  very  little  need  be  said  concerning  it. 
A few  congenital  cases  have  been  reported. 

Etiology. — The  etiology  is  obscure.  In  some  cases  it  seems  to  have 
followed  a chronic  parenchymatous  nephritis.  In  others  no  cause  could  be 
found. 

Pathology. — The  pathology  is  the  same  as  in  adults. 

Symptoms  and  Diagnosis. — The  diagnosis  can  scarcely  be  made  from 
the  symptoms.  The  disease  is  progressive  and  slow,  with  no  characteristic 
symptoms.  Cases  have  been  reported  in  which  there  were  general  symptoms 
of  headache,  weakness,  dyspnoea,  palpitation,  and  disturbance  of  vision. 
Hypertrophy  of  the  left  ventricle  occurs  as  a constant  lesion.  There  is 
little  tendency  to  anasarca ; retinitis  may  be  present.  Baginsky  refers  to 
the  lack  of  development  of  the  children  in  these  cases,  and  this  condition 
was  noticed  in  a case  of  this  disease  which  occurred  at  the  Boston  Chil- 
dren’s Hospital. 

This  child  (Case  455),  a girl,  twelve  years  old,  showed  the  development  of  a child 
of  about  seven  years.  The  only  symptom  until  she  died  of  uraemic  poisoning  was  per- 
sistent headache.  The  post-mortem  examination  showed  marked  interstitial  nephritis,  but 
it  was  not  possible  to  determine  whether  it  was  primary  or  not,  and  no  previous  history 
could  be  obtained. 

In  chronic  interstitial  nephritis  the  amount  of  urine  passed  in  the 
twenty-four  hours  is  increased.  It  has  a low  specific  gravity,  a very  slight 
sediment,  and  a trace  of  albumin.  The  microscopic  examination  shows  a 
few  hyaline  and  finely  granular  casts  and  occasional  renal  cells.  Some- 
times towards  the  end  of  the  disease  highly  refractive  homogeneous  casts 
resembling  wax  appear  in  the  urine.  At  this  time  the  amount  of  urine 
may  be  somewhat  diminished,  but  the  specific  gravity  does  not  rise,  as  the 
excretion  of  urea  is  interfered  with. 


Prognosis. — The  prognosis  is  very  unfavorable.  ' The  children  usually 
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die  of  cerebral  hemorrhage  or  of  some  intercurrent  disease,  the  fatal  result 
occurring  in  from  three  to  four  years. 

Treatment. — The  treatment  is  symptomatic. 

Amyloid  Infiltration. — In  connection  with  amyloid  changes  in  other 
organs,  especially  the  liver,  spleen,  and  intestine,  amyloid  infiltration  may 
occur  in  the  kidney. 

Etiology  and  Pathology. — It  occurs  at  times  in  connection  with 
chronic  suppurative  processes  in  the  bones  or  elsewhere,  and  also  in  tubercu- 
losis, syphilis,  and  chronic  wasting  diseases.  It  is  not,  however,  especially 
common  in  early  life. 

Symptoms.— The  symptoms  are  not  referable  to  the  kidney.  The 
presence  of  amyloid  changes  in  the  liver  and  spleen,  shown  clinically  by 
enlargement  and  by  the  examination  of  the  urine,  are  the  signs  by  which  the 
diagnosis  is  made.  The  urine  is  usually  passed  in  large  quantity  when  the 
amyloid  changes  are  advanced.  The  specific  gravity  is  low,  and  albumin  is 
pi  esent.  When  the  amount  of  urine  is  not  much  increased,  as  may  happen 
temporarily,  the  albumin  occurs  in  large  amount.  Microscopic  examina- 
tion shows  no  characteristic  sediment ; but  when,  as  may  often  happen,  the 
disease  is  combined  with  chronic  nephritis,  the  sediment  will  show  evidence 
of  this  latter  disease. 

Prognosis. — On  account  of  the  usual  causes  of  this  condition,  the 
prognosis  is  unfavorable. 

Treatment. — The  treatment  is  symptomatic. 

Pyelitis  and  Pyelo-Nephritis. — Etiology. — Pyelitis  and  pyelo- 
nephritis may  be  due  to  an  extension  upward  along  the  genito-urinary  tract 
of  an  infection  caused  by  catheters,  gonorrhoea,  or  cystitis.  Cases  due  to 
these  causes,  however,  are  uncommon  in  comparison  with  those  which  result 
from  the  excretion  of  uric  acid  by  the  kidney  or  from  pelvic  calculi.  The 
disease  may  also  be  caused  by  tuberculosis  of  the  kidney  and  by  malignant 
growths. 

Pathology. — The  pathology  of  this  disease  varies  with  the  cause. 
After  the  pyelitis  has  lasted  for  a time  the  kidney  is  affected  in  almost 
every  case,  and  pyelo-nephritis  results. 

Symptoms. — In  an  acute  attack  of  the  disease,  as  when  it  is  caused  by 
uric  acid  or  a calculus,  there  are  often  pain  and  fever.  Typical  attacks  of 
renal  colic,  with  vomiting,  pain,  and  fever,  may  occur.  If  the  condition  be 
due  to  tubercles,  malignant  growths,  or  abscess  of  the  kidney,  there  will 
be  more  or  less  cachexia  and  emaciation,  and  there  may  be  local  pain  and 
tenderness. 

The  diagnosis  is  to  be  made  from  the  examination  of  the  urine.  The 
urine  contains  pus,  which  gives  it  a cloudy  appearance,  and  the  sediment  is 
heavy.  The  color  varies  : it  may  be  red  if  there  is  considerable  hemorrhage. 
The  urine  contains  albumin,  which  varies  from  a trace  to  a considerable 
amount,  according  to  the  amount  of  blood  or  pus  and  the  presence  or  absence 
of  a concurrent  affection  of  the  kidney.  The  microscopic  examination  shows 
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sometimes  the  whole  field  to  be  filled  with  pus-corpuscles  at  other  times  the 
pus  to  be  in  clumps;  there  are  also  present  small  round  cells  with  sing  e 
nuclei,  from  the  pelvis  or  from  the  kidney,  and  more  or  less  blood  I he 
diagnostic  cell  of  pyelitis  is  the  “ caudate  cell,”  which  is  a small  cell  about 
tlmsize  of  a renal  cell,  having  a single  nucleus  and  a tail.  If  the  kidney 
is  affected  there  are  casts  of  various  kinds,  hyaline,  granular,  epithelial, 
and  blood.  The  casts  may  not  be  easily  seen  if  the  field  is  filled  with  pus. 
The  presence  of  tubercle-bacilli  in  the  sediment,  shown  by  appropriate 
methods  of  staining,  establishes  the  diagnosis  of  tuberculosis.  In  the 
freshly  passed  urine,  uric  acid  is  often  present  in  the  sediment  in  the  form 
of  irregular  spiculated  crystals.  These  may  suggest  the  probable  cause  of 
the  pyelitis. 

Prognosis. — The  prognosis  depends  upon  the  cause.  In  malignant 
growths  it  is  fatal.  This  is  true  to  a greater  or  less  degree  where  tubercle 
is  the  cause  of  the  disease,  as  in  almost  every  case  it  is  present  somewhere 
else  in  the  body.  When  uric  acid  or  a calculus  is  the  cause,  the  prognosis 
is  more  favorable,  and,  as  a rule,  the  outcome  depends  upon  the  fact  whether 
the  treatment  is  appropriate  or  not. 

Treatment. — The  uric  acid  should  be  treated  by  neutralizing  the  acid- 
ity of  the  urine,  by  placing  the  child  upon  a mild  and  unirritating  diet, 
such  as  milk,  and  by  making  it  drink  freely  of  distilled  water.  Operative 
treatment  is  at  times  called  for  where  a calculus  is  present. 

Malignant  Growths  and  Enlargement. — Tumors  of  the  kidney  are 
more  common  and  more  serious  in  the  child  than  in  the  adult.  Idle  simple 
adenomata  are  probably  equally  common  in  both,  but  the  child  is  much 
more  liable  to  carcinomata  and  sarcomata  than  is  the  adult.  Sarcomata  are 
the  most  common  in  the  first  five  years  of  life,  and  usually  occur  in  one 
kidney. 

Symptoms  and  Diagnosis. — The  diagnosis  depends  upon  the  recogni- 
tion of  a tumor  of  the  kidney  and  the  progressive  emaciation  and  cachexia 
which  arise.  At  times  there  is  pain,  but,  as  a rule,  pain  is  absent.  The 
urine  sometimes  gives  evidence  of  a pyelo-nephritis  ; at  other  times  lisema- 
turia  and  albuminuria  occur  at  intervals,  but  generally  late  in  the  disease, 
at  a time  when  the  tumor  can  be  felt  through  the  abdominal  wall.  Some 
of  the  characteristics  of  a tumor  of  the  kidney  are  that  it  is  located  in  the 
hypogastric  and  lumbar  regions,  that  it  is  deep-seated,  and  that  it  is  not  so 
commonly  to  be  felt  in  the  umbilical  region  as  are  tumors  of  the  retro-peri- 
toneal glands.  The  tumor  is  irregularly  rounded,  and  usually  does  not  have 
a well-marked  border,  such  as  is  found  in  enlargement  of  the  spleen  and 
liver.  In  these  cases  of  sarcomata  of  the  kidney  the  health  at  first  is  often 
not  much  affected,  but  there  are  progressive  emaciation  and  enlargement  of 
the  abdomen,  commonly  without  pain. 

Prognosis. — The  prognosis  is  very  unfavorable,  although  temporary 
relief  is  often  obtained  by  means  of  surgical  interference. 

Treatment. — The  treatment  is  essentially  operative. 
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Affections  of  the  Supra-Uenal  CAPSULES.-The  affection  of  the 
supia-ienal  capsules  called  Addison’s  disease  has  been  met  with  in  young 
children,  but  is  exceedingly  rare.  J ® 

Hematuria  and  Hjbmoglobintjria.— Hwmaturia  and  hemoglobi- 
nuria are,  as  a rule,  easily  recognized  by  the  color  of  the  urine  if  sufficient 
. °°d  f present  to  color  it.  The  color  is  red  if  it  is  due  to  fresh  blood,  or 
brownish  red  if  due  to  blood-pigment  which  has  been  washed  out  of  the 
corpuscles. 

To  determine  the  source  and  cause  of  the  hemorrhage  is  often  quite 
difficult.  Hemorrhage  from  the  bladder  may  be  caused  by  a calculus,  or  by 
papillomatous  growths,  or  may  occur  in  cases  of  haemophilia.  When  the 
blood  comes  from  the  bladder  it  is  generally  not  uniformly  diffused  through 
the  urine,  and  small  clots  are  common.  In  addition  to  this  there  are  symp- 
toms of  disturbance  of  the  bladder,  such  as  tenesmus  and  frequent  and  per- 
haps interrupted  micturition.  In  hemorrhage  from  the  kidney  the  blood  is 
diffused  through  the  urine.  The  color  may  be  red  or  brownish  red.  The 
microscopic  examinations  show  epithelium  and  casts  from  the  kidney,  and 
the  elements  are  stained  yellow  and  brown  from  longer  contact  with  the 
blood.  There  are  also  normal  blood-corpuscles,  and  others  from  which  the 
haemoglobin  has  been  washed  out,  appearing  as  pale  rings. 

Hsematuria  may  occur  in  haemophilia  and  in  purpura.  Haematuria  may 
also  be  a symptom  of  malignant  growth  in  the  kidney.  It  may  be  an  early 
symptom  occurring  at  intervals,  but  usually  it  appears  at  a later  period, 
when  the  presence  of  a tumor  can  be  detected  by  palpation.  It  may  also  be 
caused  by  uric  acid. 

In  cases  of  hsemoglobinuria,  notwithstanding  the  red  or  at  times  almost 
black  color  of  the  urine  and  the  presence  of  albumin,  there  are  no  corpus- 
cles to  be  found.  Heller’s  test,  which  consists  in  adding  hydrate  of  potas- 
sium to  the  urine  and  heating  it,  causes  a precipitation  of  the  phosphates, 
which  carry  down  the  blood-pigment  mechanically  as  dark-red  flocculi. 
A similar  appearance  may  be  given  to  the  urine  after  the  administration 
of  senna  and  rhubarb.  In  such  cases  Heller’s  test  would  give  the  same 
results  as  if  blood-pigment  were  present.  The  nitric  acid  test  for  albumin 
would,  however,  decolorize  the  urine,  and  the  test  for  albumin  would  be 
negative.  It  is  important  to  recognize  the  very  dark  urine  resulting  from 
carbolic  acid  poisoning,  as  it  occasionally  occurs  after  the  external  applica- 
tion of  this  drug.  Under  these  circumstances  the  urine  has  a greenish  tinge. 

Etiology. — The  etiology  of  paroxysmal  hsemoglobinuria  is  as  yet  ob- 
scure. The  child  often  appears  to  be  in  good  health.  The  most  frequent 
apparent  cause  is  cold.  Certain  individuals  have  hsemoglobinuria  when- 
ever they  are  chilled,  or  wet  their  feet,  or  plunge  into  cold  water.  Some 
cases  of  hsemoglobinuria  appear  to  be  due  to  infection,  as  in  scarlet  fever, 
Winckel’s  disease,  and  malaria.  Certain  inorganic  substances  when  taken 
by  the  mouth,  especially  chlorate  of  potassium,  phosphorus,  and  arsenic,  have 
produced  hsemoglobinuria. 
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Some  cases  of  hemoglobinuria  have  severe  symptoms  at  the  time  of  the 
attack,  such  as  chills,  cold  extremities,  and  a rapid,  small  pulse.  Neither 
these  symptoms  nor  the  hemoglobinuria  last  very  long,  as  a rule.  At  times 
it  is  impossible  to  determine  the  cause  of  the  hemoglobinuria.  A case  which 
has  lately  come  under  my  notice  shows  how  difficult  it  is  to  determine  the 
cause  of  this  disease  even  when  a post-mortem  examination  can  be  obtained. 

A girl  (Case  456),  four  years  and  eight  months  old,  had  for  several  weeks  grown  pale, 
lost  in  weight,  and  shown  symptoms  of  indigestion.  Later  the  urine  was  reduced  in 
amount  and  was  dark-colored.  There  was  also  slight  oedema  of  the  eyelids  and  feet.  No 
other  especial  symptoms  arose,  and  the  child  went  out  of  the  house  as  usual  and  seemed 
otherwise  well.  For  three  or  four  days  before  her  death  the  pallor  and  oedema  increased 
markedly,  and  the  urine  was  lessened  in  amount  and  became  still  darker  in  color.  About 
twenty-four  hours  later  she  became  very  dull,  and  on  the  following  day  was  much  blanched 
and  almost  unconscious,  except  that  when  she  was  aroused  to  be  examined  she  would  resist 
and  scream. . The  urine  showed  the  condition  of  hemoglobinuria.  The  child  died  a few 
hours  later. 

The  post-mortem  examination,  made  by  Professor  Councilman,  showed  evidences  of 
profound  anaemia.  The  hone-marrow  was  red.  There  were  hemoglobinuria,  fatty  degener- 
ation of  the  heart,  liver,  and  kidneys,  and  haemoglobin  casts  in  the  tubules  of  the  kidney. 

Chyluria. — Chyluria  is  a rare  disease.  Two  forms  are  usually  spoken 
of,  the  tropical  aud  the  non -tropical. 

Etiology. — The  tropical  form  is  caused  by  a parasite,  the  filaria  san- 
guinis hominis,  a species  of  round-worm.  This  parasite  is  found  in  the  blood, 
and  at  times  in  the  urine,  especially  that  passed  towards  night.  The  exact 
connection  between  the  parasite  and  the  chyluria  has  not  yet  been  determined. 
In  the  non-tropical  form  the  parasite  has  not  been  found.  Cases  have  been 
reported  where  the  parasite  appeared  in  an  individual  residing  in  the  tropics, 
and  disappeared  on  his  returning  to  a cold  climate,  although  the  chyluria 
continued.  The  chyle  is  supposed  to  get  into  the  urine  after  it  has  left  the 
kidney. 

Symptoms. — The  symptoms  of  this  disease  are  shown  chiefly  in  the 
urine.  The  urine  has  a milky  appearance,  sometimes  a sour  odor,  and  tends 
to  decompose  rapidly.  The  reaction  is  slightly  acid,  or  neutral.  Micro- 
scopic examination  shows  the  fluid  to  be  filled  with  fine  fat  drops  in  suspen- 
sion. The  urine  at  times  contains  blood-corpuscles,  and  albumin  is  always 
present.  The  attacks  are  apt  to  be  paroxysmal,  lasting  for  days  or  weeks, 
then  ceasing  and  again  recurring.  A fatty  diet  may  or  may  not  cause  an 
increase  in  the  chyluria.  The  individuals  affected  by  the  disease  may  have 
a healthy  appearance.  Coagula  may  at  times  be  formed  in  the  bladder  and 
give  rise  to  pain  and  difficult  micturition. 

Prognosis. — The  prognosis  of  chyluria  is  doubtful.  It  is  a disease 
which  lasts  for  a long  time  and  may  cause  anaemia  and  emaciation  from 
the  loss  of  fat  and  albumin. 

Treatment. — There  is  no  treatment  which  is  known  to  be  beneficial. 
Hydronephrosis. — Etiology. — Hydronephrosis  may  be  congenital,  in 
which  case  it  may  be  due  to  constriction  of  the  ureter.  Both  kidneys  may 
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be  affected,  but  usually  only  one  is  involved.  When  acquired  it  generally 
affects  but  one  kidney,  and  may  be  caused  by  obstruction  to  the  escape  of 
urine  either  from  above,  as  by  an  impacted  calculus  in  the  hilus  of  the 
kidney  or  in  the  urethra,  or  from  below,  by  the  pressure  from  a tumor  or 
enlarged  mesenteric  glands.  The  effects  are  mechanical,  and  are  due  to  the 
pressure  of  the  retained  fluid  on  the  kidney,  which  leads  to  the  gradual 
absorption  of  the  kidney-substance.  These  tumors  sometimes  acquire  a 
large  size. 

Symptoms. — The  main  symptom  of  hydronephrosis  is  the  presence  of 
an  abdominal  tumor  connected  with  the  kidney.  When  the  tumor  has 
grown  sufficiently  large,  fluctuation  can  be  usually  detected,  and  aspiration 
gives  a fluid  which  ordinarily  contains  urea.  Subjective  symptoms  may  be 
absent.  If  only  one  kidney  is  affected,  the  other  performs  the  function  of 
both,  and  the  general  condition  of  the  child  may  remain  good. 

Prognosis. — The  prognosis  is  doubtful.  Cases  have  been  operated 
upon  with  success  both  by  aspiration  and  by  removal  of  the  tumor. 

Treatment. — The  treatment  of  this  disease  is  essentially  surgical. 

Acute  Cystitis. — Acute  cystitis  is  not  a common  affection  in  infancy 
and  childhood. 

Etiology. — It  may  be  caused  by  a vesical  calculus,  by  irritants,  such  as 
turpentine,  and  also  occasionally  by  the  extension  of  infection  through  the 
genital  tract. 

Symptoms. — The  symptoms  of  acute  cystitis  in  children  do  not  differ 
from  those  which  are  met  with  in  the  adult.  The  chief  symptom  is  fre- 
quent and  painful  micturition.  This  local  symptom  is  usually  accom- 
panied by  fever,  which  may  be  high,  and  by  general  symptoms  of  malaise, 
fretfulness,  and  crying  from  vesical  paiu.  The  urine  is  passed  in  small 
quantities,  and,  as  a rule,  is  of  a reddish  color.  The  specific  gravity  is 
high.  When  freshly  passed  it  is  acid,  but  it  quickly  becomes  alkaline; 
there  is  a heavy  sediment,  and  it  contains  a trace  of  albumin.  Microscopic 
examination  shows  chiefly  pus  in  large  quantities,  squamous  epithelium,  and 
some  blood.  To  establish  the  diagnosis  it  is  necessary  to  obtain  the  urine 
by  the  catheter,  or,  in  females,  first  to  wash  out  the  vagina  thoroughly,  as 
the  epithelium  of  the  vagina  and  that  of  the  bladder  are  very  similar. 

Prognosis. — The  prognosis  of  acute  cystitis  is  good  after  the  removal 
of  the  cause. 

Treatment. — The  especial  cause  of  the  attack  must  be  looked  for,  and 
removed  if  possible.  The  child  should  be  kept  perfectly  quiet  in  bed,  and 
should  be  made  to  drink  a great  deal  of  water.  The  diet  should  be  of  milk. 
Sedatives  should  be  used  freely. 

Chronic  Cystitis. — Chronic  cystitis  may  be  caused  in  children,  as  in 
adults,  by  a vesical  calculus,  by  foreign  bodies  in  the  bladder,  by  tumors,  by 
papillomata,  and  by  tuberculosis.  The  nuclei  of  the  calculi  are  generally  com- 
posed of  uric  acid,  upon  which  phosphates  are  precipitated  in  alkaline  urine, 
and  this  deposition  is  favored  by  the  accompanying  catarrhal  inflammation. 
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Symptoms. — Micturition  is  frequent  and  at  times  painful.  Later  there 
may  be  a constant  dribbling  of  urine,  giving  rise  to  an  offensive  ammoniacal 
odor  and  causing  irritation  about  the  genitals.  Where  there  is  a calculus 
in  the  bladder  the  stream  is  often  suddenly  interrupted  during  micturition 
and  the  pain  is  more  severe.  Prolapse  of  the  rectum  is  not  uncommon  with 
stone.  In  addition  to  these  local  symptoms  there  are  general  symptoms  of 
amemia  and  loss  of  weight.  The  urine  is  ammoniacally  alkaline,  offensive 
in  odor,  and  turbid,  has  a heavy  ropy  sediment,  and  contains  a trace  of 
albumin.  The  sediment  should  be  examined  as  soon  as  possible  after  the 
urine  is  passed,  because  the  ammonia  which  is  produced  from  the  urea  dis- 
integrates the  cells.  The  examination  will  show  a large  quantity  of  pus, 
some  blood,  bladder-epithelium,  and  crystals  of  triple  phosphate  and  urate 
of  ammonium. 

Prognosis. — The  prognosis  of  chronic  cystitis  depends  upon  the  cause, 
upon  the  length  of  time  during  which  the  disease  has  persisted,  and  the 
presence  or  absence  of  a secondary  affection  of  the  kidney. 

Treatment. — The  urine  should  be  diluted  by  giving  distilled  water  in 
large  amount.  It  may  be  rendered  less  irritating  by  such  drugs  as  salol 
and  buchu,  and  less  alkaline  by  benzoate  of  sodium.  Washing  out  the 
bladder  is  of  use  in  many  cases,  and  local  applications  may  be  made  in 
tuberculosis  of  the  organ.  Operative  treatment  is  indicated  when  a calculus 
is  causing  the  disturbance. 

At  times  it  is  exceedingly  difficult  to  determine  by  the  general  symptoms 
whether  a calculus  is  present  in  the  bladder.  I shall  report  to  you  a case 
which  illustrates  this  difficulty. 


A boy  (Case  457),  seven  years  old,  began  to  have  pain  of  a spasmodic  character  in  the 
region  of  the  bladder  during  micturition.  In  connection  with  the  pain  there  would  be  a 
sudden  stoppage  of  the  flow  of  the  urine  and  a bearing-down  feeling  in  the  rectum.  These 
symptoms  simulated  those  of  a vesical  calculus  so  closely  as  to  render  a differential  diagnosis 
very  difficult.  The  boy  was  of  a nervous  temperament,  and  was  rather  ansemic,  but  other- 
wise was  well  and  strong.  N othing  abnormal  was  detected  about  the  prepuce  or  the  rectum, 
The  pain  was  so  annoying  and  caused  so  much  trouble  that  it  was  deemed  advisable  to 
have  the  bladder  examined  for  stone.  An  examination  was  made  by  Dr.  Bradford  and 
nothing  abnormal  was  detected.  After  the  bladder  had  been  examined,  a decided  improve- 
ment took  place,  apparently  connected  with  the  passing  of  the  sound,  and  the  boy  recovered 
entirely  after  remaining  at  home  from  school  for  a few  weeks  and  having  daily  exercise  in 

t.nP  nrinn  0 ** 


y VuLy°'^AGI^ITIS-— Vulvo-vaginitis  is  a very  common  affection  in 
little  girls.  It  arises  from  a variety  of  irritations,  one  of  which  is  the 
oxyuns  vermicularis.  In  a very  large  number  of  cases  the  gonococcus  of 

• ei'^Cr  , a?  been  found  ln  the  Purulent  secretion.  The  gonococcus  was  found 
in  all  of  six  cases  lately  treated  at  the  Boston  Children’s  Hospital.  The 

C Isease  maf  also  arise  in  children  who  are  very  much  debilitated,  and  is  met 

in'ajL,™68!  m "?*  fCTe‘'  and  “ measles'  ASain-  H is  not  ^frequent 

anaemic  girls,  in  whom  it  occurs  without  any  apparent  cause. 

athology.— The  labia  are  reddened  and  are  more  or  less  swollen. 


944 


PEDIATRICS. 


There  is  a thick,  purulent  discharge  of  a greenish-yellow  color,  usually 
offensive.  At  times  there  is  more  or  less  excoriation  of  the  inner  surfaces 
ot  the  labia.  The  inguinal  glands  may  be  slightly  enlarged  and  tender. 
The  urethra  is,  as  a rule,  involved  in  the  irritation,  and  is  swollen  and  red. 

Symptoms. — There  may  be  some  fever  in  the  early  stages  of  vulvo- 
vaginitis. Smarting  and  burning  are  usually  complained  of,  but  at  times 
the  staining  ot  the  clothing  first  calls  attention  to  the  disease.  The  chil- 
dren commonly  become  pale  if  the  disease  persists  for  some  time.  Mictu- 
rition is  painful  in  some  cases,  and  the  disease  is  one  of  the  many  causes 
of  dysuria.  In  many  cases  the  children  appear  to  be  quite  well,  with  the 
exception  of  the  local  condition. 

Prognosis. — The  prognosis  is  good,  but  the  disease  is  apt  to  be  pro- 
longed for  several  weeks  or  months.  Complications  may  arise  from  the 
extension  of  the  process  into  the  urethra  and  the  bladder,  and  cause  addi- 
tional symptoms  referable  to  these  parts. 

Treatment. — Local  applications  to  the  vagina  constitute  the  only 
satisfactory  form  of  treatment.  This  is  difficult  in  young  children,  but  may 
be  accomplished  with  a soft  rubber  catheter.  Such  solutions  as  boracic  acid 
4-100,  corrosive  sublimate  1-5000,  or  creolin  1-500,  may  be  used.  In  some 
severe  cases  local  applications  of  nitrate  of  silver  1 or  2 per  cent,  may  be 
necessary.  The  labia  should  be  kept  separated  by  absorbent  cotton,  and  the 
parts  kept  dry  and  covered  with  some  mild  dusting-powder.  Absolute 


Fig.  132. 


Gonococci  contained  in  pus-cells  from  male,  8 years  old.  Acute  stage  of  inflammation. 

cleanliness  must  be  observed,  to  prevent  infection  of  the  eyes  and  of  other 
persons.  The  parts  should  be  protected  with  compresses  held  in  place  by  a 
bandage,  which  should  be  worn  all  the  time,  and  the  compresses  should  be 
frequently  changed  and  burned.  The  towels  used  for  the  patient  should  not 
be  left  lying  about,  and  should  be  carefully  disinfected.  Tonic  treatment  is 
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sometimes  indicated.  The  urine  should  be  kept  dilute,  in  order  to  avoid 
irritating  the  inflamed  surfaces,  and  any  complicating  cystitis  should  be 
treated.  During  the  active  stage  of  the  disease  the  child  should  be  kept  as 

quiet  as  possible,  and  on  a diet  of  milk.  . ...  . . 

Where  the  vulvo-vaginitis  is  caused  by  the  oxyuris  vermiculans,  especial 

care  should  be  given  to  eradicating  the  parasite  from  the  rectum  After 
this  has  been  done,  the  vagina  is  readily  freed  from  the  parasite  by  using 
an  injection  of  warm  sweet  oil,  which  is  to  be  allowed  to  remain  for  three  or 
four  minutes,  the  vagina  then  being  syringed  out  with  warm  water. 

Gonorrhoea  also  may  occur  in  boys. 

This  hoy  (Case  458),  eight  years  old,  came  to  the  hospital  yesterday  complaining  of 
pain  on  micturition  and  on  walking.  The  prepuce  was  found  to  be  very  much  swollen, 
and  there  was  a discharge  of  pus  from  the  urethra.  An  examination  of  the  discharge  by 
Dr.  Mallory  showed  the  presence  of  gonococci  in  the  pus-cells.  This  specimen  (Fig.  130, 
page  944),  taken  from  this  case,  shows  the  morphology  of  the  parasite  as  seen  by  means 
of  a Leitz  homogeneous  oil  immersion  J2,  Leitz  stand  Oc.  No.  3,  tube  closed. 

The  gonococci  are  ovoidal  or  biscuit-shaped,  and  usually  occur  in  pairs,  the  flat  sides 
being  opposed  to  each  other.  It  is  characteristic  of  them  that  they  are  found  within  the 
pus-cells  as  well  as  on  their  surfaces  and  free  in  the  fluid. 

Orchitis. — Orchitis,  or  inflammation  of  the  testis  proper,  may  occur  in 
childhood  from  direct  injury,  but  it  is  a rare  disease.  When  present  it  is 
commonly  accompanied  by  hydrocele.  The  orchitis  which  so  commonly 
follows  mumps  in  the  adult  is  less  common  in  children. 

Epididymitis. — Besides  being  due  to  trauma,  acute  epididymitis  may 
be  caused  by  any  irritation  of  the  mucous  membrane  of  the  urethra.  In 
this  disease  the  whole  scrotum  is  apt  to  be  hot  and  tender,  and  the  child  is  in 
great  pain.  The  epididymis  is  much  enlarged  and  exquisitely  tender,  and 
pushes  the  testis  forward.  The  cord  is  often  implicated,  becoming  enlarged 
and  painful  on  pressure. 

The  treatment  should  be  energetic,  as,  owing  to  the  swelling  of  the 
tissues  about  the  testicle,  there  may  be  so  much  pressure  that  the  gland  will 
be  seriously  damaged,  although  the  subsequent  atrophy  may  not  declare  itself 
for  a considerable  time.  The  child  should  be  kept  upon  his  back  in  bed, 
the  bowels  freed  with  a cathartic,  and  a series  of  hot  poultices  kept  upon 
the  scrotum.  In  all  inflammations  of  the  testis  or  epididymis  the  scrotum 
should  be  placed  in  such  a position  that  the  lower  end  of  the  testicle  points 
upward. 

Tubercular  Disease  of  the  Testicle. — As  compared  with  the  fre- 
quency of  its  occurrence  in  adults,  tubercular  disease  of  the  testicle  is  rare  in 
infancy  and  childhood.  When  the  disease  is  present  the  gland  is  consider- 
ably swollen  and  often  nodular,  but  rarely  very  tender.  As  the  disease 
progresses,  adhesions  may  form  with  the  tissues  of  the  scrotum,  and  the  de- 
generated material  may  be  discharged  through  a fistulous  tract. 

General  treatment  is  indicated  if  the  disease  is  just  starting,  but  if  it 
has  already  destroyed  the  usefulness  of  the  gland  it  is  safer  to  operate 
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immediately  and  remove  the  focus  of  infection  ; here,  of  course,  we  should 
be  guided  by  the  conditions  elsewhere. 

Tumors.  In  addition  to  tubercular  disease  of  the  testis,  tumors  may  be 
found  in  infancy  and  early  childhood.  These  may  be  congenital  or  acquired. 
The  congenital  tumors  are  very  rare,  and  are  usually  of  the  dermoid  variety. 
The  most  common  of  the  acquired  tumors  are  sarcomata,  which  are  very 
malignant.  The  rapid  growth  and  the  large  size  of  this  variety  usually 
render  the  diagnosis  easy. 

I himosis.  Tu  eail)  life  there  appears  to  be  a physiological  adhesion 
of  the  prepuce  to  the  glans  penis.  As  the  child  grows  older  these  adhe- 
sions normally  disappear.  When  the  adhesion  between  the  prepuce  and 
the  glans  remains  permanent  and  the  prepuce  is  very  tight,  the  condition 
gives  rise  to  various  symptoms.  Thus  the  escape  of  the  urine  may  be 
mechanically  hindered,  and  the  urine  collecting  behind  the  glans  may  give 
rise  to  irritation.  Smegma  is  also  apt  to  collect  around  the  corona.  In  this 
way  an  inflammatory  condition  of  the  prepuce  (posthitis)  or  of  the  glans 
(balanitis)  may  arise.  As  a result  of  this  there  is  swelling,  and  micturition 
is  painful  and  difficult.  In  addition  to  these  local  symptoms  many  second- 
ary disturbances  arise  from  the  local  reflex  irritation.  Among  these  are 
nervous  phenomena  of  greater  or  less  degree,  such  as  convulsions.  Phimo- 
sis may  lead  to  enuresis  and  masturbation. 

In  all  cases  of  phimosis  local  treatment  is  indicated,  and  may  be  by 
dilatation,  incision,  or  circumcision. — the  latter  being  the  most  radical  and 
producing  the  best  results  for  complete  relief  from  the  morbid  condition. 
In  all  cases,  even  if  the  phimosis  is  very  slight,  mechanical  interference 
should  be  persisted  in  until  absolute  cleanliness  can  be  secured,  for  in  this 
way  only  will  entire  relief  from  the  local  and  reflex  symptoms  be  obtained. 

Anuria. — I have  already  spoken  of  the  forms  of  anuria  which  result 
from  suppression  of  the  urine  in  nephritis.  Anuria  may  also  occur  in 
infants  and  in  young  children  irrespective  of  any  disease.  The  infant 
will  not  pass  its  water  for  perhaps  twenty-four  hours,  apparently  from  no 
especial  cause. 

Plot  applications  over  the  bladder  and  making  the  child  drink  an 
increased  amount  of  water  will  usually  relieve  this  condition.  It  seldom 
calls  for  the  use  of  the  catheter,  and  serious  results  need  not  be  apprehended. 

Enuresis  (Incontinence  of  Urine). — Enuresis  is  a condition  in  which 
there  is  an  involuntary  discharge  of  the  urine.  It  may  be  continuous  or 
periodic.  It  may  also  be  diurnal,  nocturnal,  or  both.  It  is  of  very  frequent 
occurrence  in  infancy  and  early  childhood.  It  is  a symptom  rather  than  a 
disease,  and  in  most  cases  is  a true  neurosis.  During  the  first  year  of  life  the 
infant  has  not  learned  to  assume  control  of  the  mechanism  of  micturition, 
but  during  the  second  year  this  control  is  usually  attained  at  an  earliei  01 
a later  period  according  to  the  individual. 

Etiology. — The  causes  of  enuresis  may  be  organic  or  functional,  the 
latter  in  all  probability  being  very  commonly  of  a reflex  nature. 
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The  organic  causes  comprise  such  malformations  as  small  ureters,  a 
small  bladder,  exstrophy  of  the  bladder,  and  hypospadias.  Enuresis  may 
also  be  caused  by  central  lesions  of  the  brain  and  cold. 

The  prognosis  and  treatment  of  these  organic  cases  of  enuresis  vary 
according  to&  the  conditions  which  cause  them,  and  need  not  be  considered 
here.  In  a large  number  of  cases  the  children  are  of  a highly  nervous 
temperament,  but  enuresis  is  also  often  present  in  children  who  otherwise  do 
not  show  any  nervous  symptoms.  As  has  been  stated  by  Each  ford  in  an 
admirable  paper  on  this  subject,  this  condition  may  depend  upon  (1)  mi- 
table  and  unstable  nerve-centres,  (2)  anaemia  with  malnutrition,  and  (3) 
reflex  stimulation  of  certain  nerve-centres  in  the  lumbar  cord.  The  lon- 
gitudinal and  circular  muscular  fibres  of  the  bladder,  which  by  their  con- 
traction empty  the  bladder,  are  innervated  by  sensory  and  motor  nerves 
from  the  lumbar  region  of  the  cord,  and  the  external  sphincter  in  the  pros- 
tatic portion  of  the  urethra,  which  by  its  contraction  prevents  the  escape  of 
urine  from  the  bladder,  is  also  innervated  by  sensory  and  motor  nerves  from 
the  lumbar  cord.  The  researches  of  Von  Zeissl  show  the  manner  in  which 
reflex  causes  may  act  in  starting  or  checking  the  flow  of  the  urine.  Thus,  a 
reflex  carried  to  the  proper  centre  in  the  lumbar  cord  would,  through  the 
motor  fibres  of  the  erector  nerve,  contract  the  muscular  coat  of  the  bladder, 
and  through  the  inhibitory  fibres  of  the  same  nerve  relax  the  sphincter 
vesicie.  In  this  manner  the  urine  which  is  being  expelled  by  the  contract- 
ing bladder  is  allowed  to  pass  without  hinderance  through  the  relaxed 
sphincter  vesicte.  It  is  also  to  be  remembered  that  the  act  of  urination  is 
in  part  under  the  control  of  the  will.  Admitting  these  anatomical  and 
psychical  facts,  it  is  easily  understood  how  the  causes  which  produce  enuresis 
may  act  in  two  ways : either  directly  on  the  centres  in  the  lumbar  cord, 
making  them  more  irritable  or  unstable,  and  in  that  way  increasing  their 
reflex  excitability,  or  indirectly  through  exaggerated  reflex  causes  that  affect 
both  accelerator  and  inhibitor  influences  sent  to  the  bladder.  These  influ- 
ences may  be  psychic,  originating  in  the  brain,  or  may  be  the  result  of 
external  irritation  originating  in  or  near  the  bladder  itself. 

There  is  also  during  childhood  a lack  of  development  of  the  centres  of 
inhibitory  reflex  acts,  and  in  this  way  the  muscular  fibres  of  the  bladder, 
having  no  inhibitory  restraint,  are  excited  to  action  by  even  so  slight  a 
reflex  cause  as  a small  quantity  of  urine  in  the  bladder.  For  this  reason 
enuresis  is  a normal  condition  during  infancy,  and  ceases  when  the  child’s 
inhibitory  mechanism  is  more  developed  (Soltmann).  The  inhibitory  influ- 
ence of  the  will  is  in  abeyance  during  deep  slumber,  and  nocturnal  inconti- 
nence is  therefore  more  frequent  than  diurnal.  In  any  diseases  which  are 
accompanied  by  anaemia  and  malnutrition  the  reflex  irritability  of  the 
lumbar  nerve-centres  is  much  increased,  and  enuresis  may  result.  Reflex 
enuresis  may  be  caused  by  irritation  in  any  portion  of  the  genito-urinary 
tract,  as  by  a vesical  calculus,  cystitis,  vulvitis,  phimosis,  very  acid  urine, 
and  over-filling  of  the  bladder,  as  in  diabetes,  or  by  an  irritation  of  some 
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neighboring  part,  such  as  may  arise  from  a polypus  or  the  oxyuris  vermicu- 
laris  in  the  rectum. 

Symptoms.— As  a symptom,  enuresis  is  simply  the  involuntary  empty- 
ing of  the  bladder. 

Prognosis.— The  prognosis  of  enuresis  varies  greatly,  according  to  the 
cause  and  the  individual.  In  a large  number  of  cases  the  enuresis  lasts  for 
only  a short  time,  but  in  some  cases  it  may  continue  throughout  childhood  : 
almost  invariably,  however,  it  ceases  between  the  twelfth  and  the  fourteenth 
year.  The  cases  in  which  enuresis  does  not  disappear  at  puberty  are  nearly 
always  in  girls. 

Treatment. — The  treatment  of  this  functional  form  of  enuresis  is 
often  very  unsatisfactory.  According  to  my  experience,  in  quite  a number 
of  cases  the  disease  is  intractable  and  is  not  affected  by  any  treatment 
whatever,  the  individual  finally  recovering  without  treatment.  After  a 
careful  examination  has  shown  that  no  malformation  or  central  nervous 
lesion  is  present,  the  urine  should  be  examined,  to  determine  if  it  is  abnor- 
mally acid.  When  this  is  found  to  be  the  cause  of  the  irritation,  a rapid 
cure  can  be  effected  in  some  cases  by  simply  diluting  the  urine.  In  females, 
especially  when  there  is  irritation  around  the  meatus  urinarius,  local  appli- 
cations are  of  great  service,  and  in  some  cases  dilating  the  urethra  will  pro- 
duce a permanent  cure.  Where  phimosis  is  present,  relief  has  been  some- 
times obtained  by  circumcision.  The  bowels  should  be  regulated,  and  it  is 
well  to  have  the  child  pass  its  water  just  before  going  to  sleep,  and  to  rouse 
it  in  the  iniddle  of  the  night  in  order  that  it  may  empty  its  bladder.  The 
foot  of  the  bed  should  be  raised,  in  order  that  the  urine  shall  not  irritate  the 
neck  of  the  bladder.  There  is  no  especial  drug  which  in  my  experience  can 
be  relied  upon  in  curing  enuresis.  Where  the  children  are  anaemic  and  de- 
bilitated, iron  and  nux  vomica  are  indicated.  Where  there  is  excessive  irri- 
tability of  the  nerve-centres,  belladonna  and  atropine  are  at  times  efficient 
in  relieving  this  condition ; but  in  many  cases  they  fail  to  produce  beneficial 
results  even  when  given  in  toxic  doses.  Faradism  applied  to  the  perineum, 
or  to  the  base  of  the  sacrum  and  to  the  symphysis  pubis,  is  in  some  cases 
beneficial.  There  is,  however,  no  routine  treatment  for  enuresis.  Each 
case  should  be  studied  closely,  and  in  many  instances  when  the  especial  cause 
of  the  condition  has  been  found  the  enuresis  can  be  relieved. 
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LECTURE  XLVIII. 

DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

Laryngospasmus. — New  Growths. — Foreign  Bodies. — (Edema. — Laryngitis. 

LARYNX. — The  affections  of  the  larynx  which  occur  most  commonly 
in  infants  and  young  children  are  neuroses,  new  growths,  lesions  produced 
by  foreign  bodies,  oedema,  and  laryngitis. 

Laryngospasmus  (Laryngismus  Stridulus). — The  neurosis  which  es- 
pecially affects  the  larynx  in  infancy  and  childhood  is  what  I have  already 
described  under  the  name  of  laryngospasmus  when  speaking  of  reflex  irri- 
tation of  the  larynx  in  my  lecture  on  Nervous  Diseases  (page  747).  I shall 
therefore  merely  refer  you  to  what  I said  at  that  time  concerning  it. 

New  Growths. — New  growths  in  the  larynx  in  infants  and  children 
are  rare.  They  may  be  congenital,  but  these  are  very  uncommon.  They 
may  be  malignant,  such  as  epitheliomata  and  sarcomata,  or  benign,  such  as 
fibromata,  myxomata,  and  papillomata.  Those  of  the  former  class  are  so 
rare  that  they  need  here  only  be  referred  to.  Of  the  latter  class  the  fibro- 
mata and  myxomata  are  too  rare  to  be  more  than  mentioned.  The  papillo- 
mata, on  the  other  hand,  although  rare,  are  the  most  common  laryngeal 
growths  in  early  life.  They  may  produce  such  serious  results  that  it  is 
important  to  recognize  them  at  once.  They  may  be  congenital.  Their 
cause  is  not  known.  Papilloma  of  the  larynx  in  young  children  is  usually 
multiple. 

The  symptoms  of  this  growth  appear  at  about  the  first,  second,  or  third 
year.  The  first  symptom  that  is  noticed  is  hoarseness.  This  hoarseness, 
instead  of  passing  off  in  a few  days,  as  is  common  where  it  arises  from  other 
affections  of  the  larynx,  continues  and  grows  more  marked.  The  next 
symptom  is  dyspnoea.  This  appears  at  intervals  of  a few  months,  or  may 
not  arise  for  some  years  after  the  first  alteration  of  the  voice.  The  dyspnoea 
fiist  appears  at  night,  when  the  child  is  asleep.  In  the  daytime,  when  the 
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child  is  awake  and  running  about,  it  may  breathe  freely.  As  the  papillo- 
mata increase  in  size,  the  dyspnoea  appears  in  the  daytime  also,  especially 
\\  hen  the  child  makes  any  exertion.  When  the  child  is  awake  and  is  quiet 
the  breathing  may  not  be  noticeably  affected,  even  after  the  growth  has 
attained  a large  size.  Cough  may  be  present.  Usually  there  is  no  pain 
or  difficulty  in  swallowing.  When  a child  presents  these  symptoms  a 
careful  laryngoscopic  examination  should  be  made  at  once,  as  in  this  way 
only  can  the  diagnosis  be  verified. 

The  prognosis  in  these  cases  is  bad  unless  the  growths  are  removed. 

The  best  treatment  of  multiple  papillomata  is  to  etherize  the  child  and 
remove  the  growths  through  the  mouth. 

The  difficulty  of  removal  is  in  some  cases  so  great  that  some  of  the  most 
competent  operators  have  preferred  to  postpone  the  operation  until  the  child 
is  older,  or  until  the  symptoms  are  so  urgent  that  there  is  danger  of  suffo- 
cation. The  child  during  this  time  must  be  kept  under  strict  supervision, 
but  local  applications  are  not  indicated.  These  growths,  even  when  com- 
pletely removed,  have  a tendency  to  recur. 

Foreign  Bodies. — Foreign  bodies  rarely  lodge  in  the  larynx,  but  this 
accident  occurs  more  commonly  in  children  than  in  adults,  as  children  are 
apt  to  put  articles  of  every  description  into  their  mouths. 

The  symptoms  which  indicate  the  presence  of  a foreign  body  in  the 
larynx  are  an  attack  of  sudden  suffocation  and  a change  in  the  sound  of  the 
voice  in  a child  who  has  previously  shown  no  signs  of  obstruction  and  no 
symptoms  of  laryngeal  disease. 

The  accident  is  one  which  is  so  serious  that  the  child  should  be  placed 
at  once  in  the  hands  of  a laryngologist.  The  larynx  should  be  examined 
with  the  laryngoscope,  and  the  foreign  body  removed,  if  possible,  with  the 
forceps.  Great  care  should  be  taken  not  to  push  the  foreign  body  into  the 
trachea,  as  tracheotomy  would  then  be  necessary.  For  the  same  reason  it  is 
inadvisable  to  introduce  the  finger  blindly  into  the  larynx,  or  to  do  any- 
thing which  may  cause  a sudden  inspiration. 

(Edema. — (Edema  of  the  larynx  is  not  a common  condition  in  early 
life.  It  may  arise  from  a number  of  causes,  and  is  secondary  to  some  dis- 
ease elsewhere  or  to  some  local  irritation.  It  occurs  as  a rare  complication 
in  nephritis  and  in  the  acute  exanthemata.  It  may  arise  from  irritation 
produced  by  local  lesions,  such  as  ulcerations,  from  foreign  bodies,  from 
inhalations  of  hot  vapors,  from  the  swallowing  of  corrosive  liquids,  and 
also  as  the  result  of  any  acute  inflammation,  such  as  erysipelas. 

The  diagnosis,  as  a rule,  must  be  verified  by  a laryngoscopic  exami- 
nation. 

The  treatment  is  that  of  the  disease  or  local  irritation  which  is  causing 
the  cedema.  The  local  application  of  cold,  and,  if  necessary,  scarification 
of  the  cedematous  tissue,  are  indicated.  If  the  attack  is  pronounced  and 
suffocation  is  imminent,  you  should  be  in  readiness  to  perform  tracheotomy 
or  intubation. 
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Laryngitis —The  most  common  inflammatory  lesions  of  the  larynx 
which  occur  in  early  life  are  (1)  catarrhal  (false  croup,  croup)  and  (2) 

pseudo-membranous  (membranous  croup). 

Acute  Catarrhal  Laryngitis.— The  pathological  condition  which  is 
present  in  the  acute  form  of  laryngitis  is  a redness  or  hyperamna  of  the 
laryngeal  mucous  membrane,  accompanied  by  more  or  less  swelling  and 
serous  exudation.  The  cause  of  acute  catarrhal  laryngitis  is  often  a simple 
extension  of  a catarrhal  condition  of  the  nose  and  pharynx  to  the  larynx. 
More  rarely  a catarrhal  condition  of  the  bronchi  and  trachea  may  extend 
upward  and  involve  the  larynx.  At  times  the  condition  appears  to  be  the 
result  of  atmospheric  changes  and  undue  exposure  to  dampness  and  cold. 
The  lumen  of  the  larynx  in  infancy  and  in  early  childhood  is  so  small  that 
even  a moderate  swelling  of  the  laryngeal  mucous  membrane  may  produce 
sufficient  stenosis  to  give  rise  to  marked  obstructive  symptoms. 

Symptoms. — The  symptoms  of  acute  laryngitis  are  a heightened  tem- 
perature, 38.3°,  38.8°,  39.4°  C.  (101°,  102°,  103°  F.),  and  even  higher, 
hoarseness,  and  cough.  These  symptoms,  occurring  in  connection  with  a 
preceding  rhinitis  or  pharyngitis,  or  arising  from  a primary  inflammation 
of  the  larynx,  may  continue  for  a number  of  days  without  any  more  serious 
manifestations,  and  if  the  child  is  kept  in  an  equable  temperature  the  attack 
may  pass  off  within  a week.  In  some  cases,  however,  another  set  of  symp- 
toms may  appear  after  the  primary  manifestations  have  lasted  for  a variable 
period.  The  child  may  have  been  as  well  as  usual  during  the  day,  and 
may  have  been  playing  about.  Towards  the  latter  part  of  the  day  its  voice 
may  have  become  hoarser,  but  otherwise  no  especial  symptoms  may  have 
arisen.  The  child,  after  being  restless  for  a time,  suddenly  awakes,  and 
springs  up  in  bed  frightened,  often  clutching  at  its  throat  as  if  it  had  a sen- 
sation of  suffocation.  The  cough,  which  during  the  day  was  hoarse  and 
somewhat  metallic,  is  now  loud  and  rasping.  The  child  has  difficulty  in 
breathing,  amounting  to  orthopncea,  and  its  face  is  congested.  These  symp- 
toms continue  for  a variable  period ; usually  they  last  for  only  one  or  two 
hours,  but  rarely  they  may  continue  for  many  hours.  In  one  very  un- 
common case  which  was  under  my  care  the  attack  lasted  for  three  or  four 
weeks,  during  which  time  it  often  seemed  as  though  suffocation  was  immi- 
nent. There  was  in  this  case  no  evidence  of  any  lesion  beyond  a catarrhal 
laryngitis,  and  recovery  finally  took  place.  These  attacks  are  partly  due 
to  obstruction  in  the  larynx  from  the  swollen  mucous  membrane,  but  are 
largely  the  result  of  a neurosis  due  to  a highly  sensitive  condition  of  the 
mucous  membrane.  On  the  following  day  the  hoarseness  may  continue, 
but  the  child  may  seem  bright  and  may  play  about  as  usual.  It  is  very 
common  for  the  attack  to  recur  on  the  second  night  with  greater  severity, 
but  in  certain  cases  one  attack  terminates  the  disease,  and  after  a variable 
period  of  days,  the  voice  becoming  clearer  each  day  and  the  temperature  re- 
turning to  normal,  the  child  recovers.  Children  who  have  once  had  attacks 
of  this  kind  are  liable  to  have  a recurrence  until  they  grow  older. 
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Diagnosis.  The  diagnosis  of  acute  catarrhal  laryngitis  is  to  be  made 
from  foreign  bodies  in  the  larynx,  traumata,  and  membranous  laryngitis. 
Phe  symptoms  in  the  first  two  are  not  preceded  by  catarrhal  symptoms 
elsewheie,  which  are  almost  always  met  with  in  catarrhal  laryngitis.  In  a 
typical  case  of  acute  catarrhal  laryngitis  with  suffocative  symptoms  the 
diagnosis  is  not  difficult.  The  acute,  sudden  onset  of  the  attack  in  the 
night,  the  loud,  metallic  cough,  and  the  heightened  temperature,  are  distinc- 
tive from  the  moderate  temperature  and  the  slow,  progressive  stenosis  caused 
by  the  formation  of  a membrane  in  the  larynx. 

Treatment. — Phe  treatment  of  acute  catarrhal  laryngitis  is  to  keep 
the  child  in  a room  of  an  equable  temperature  of  about  20°  to  21°  C. 
(68°  to  70°  F.)  until  its  temperature  has  become  normal  and  the  hoarseness 
has  disappeared.  I have  also  found  that  a few  drops  of  wine  of  ipecac, 
given  in  the  latter  part  of  the  afternoon  and  just  as  the  child  is  going  to 
sleep,  are  of  benefit  in  preventing  the  spasmodic,  obstructive  symptoms 
which  I have  just  described  as  occurring  in  the  night.  When  the  attack 
occurs  in  the  night  the  symptoms  of  suffocation  can  be  best  relieved  by  a 
dose  of  from  ten  to  fifteen  drops  of  wine  of  ipecac,  or  an  amount  sufficient 
to  nauseate  slightly.  An  emetic  will  sometimes  cut  short  an  attack  of  this 
nature,  but  in  many  cases  is  not  necessary.  An  amount  of  ipecac  sufficient 
to  nauseate  slightly,  but  not  to  cause  the  child  to  vomit,  will  often  so  relax 
the  spasm  of  the  larynx  that  the  attack  will  soon  be  relieved.  In  many 
cases,  however,  even  if  vomiting  has  been  produced,  the  attack  continues, 
and  other  measures  for  relief  are  required.  In  addition  to  the  ipecac,  mod- 
erate doses  of  tinctura  opii  camphorata  may  be  given.  An  atmosphere  of 
steam  usually  gives  great  relief  to  the  spasm. 

Acute  laryngitis  is  a self-limited  disease,  and  one  in  which  the  prognosis 
is  almost  invariably  good.  In  children  who  are  very  weak  and  debilitated 
the  interference  with  their  respiration  may  prove  to  be  serious,  but  these 
cases  are  rare  and  should  be  treated  with  stimulants  until  the  disease  has 
run  its  course.  The  symptoms  of  acute  catarrhal  laryngitis  are  so  terri- 
fying to  the  parents  that  the  physician  is  often  led  to  look  upon  the  disease 
more  seriously  than  is  necessary.  Many  accidents  have  occurred  from  the 
improper  management  of  the  steam,  from  giving  such  emetics  as  turpeth 
mineral,  and  from  the  exhibition  of  strong  drugs,  the  use  of  which  is  uncalled 
for.  The  necessity  for  operative  measures  rarely  arises. 

Chronic  Laryngitis. — A chronic  form  of  laryngitis  occurs  in  both 
infants  and  children.  Syphilitic  infants,  as  I have  already  told  you,  are  at 
times  affected  by  chronic  laryngitis.  It  may  also  occur  in  tubercular  dis- 
ease, but  is  not  common.  Where  an  acute  laryngitis  has  occurred  a number 
of  times,  or  where  an  attack  has  been  much  prolonged  by  improper  treat- 
ment, chronic  laryngitis  may  result.  In  many  of  these  cases  the  voice,  on 
the  slightest  exposure  to  dampness,  becomes  hoarse,  and  this  hoarseness, 
after  a time,  may  be  continuous. 

The  treatment  is  to  apply  astringents  to  the  pharynx,  which  is  almost 
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universally  involved,  and  to  regulate  the  climatic  surroundings  of  the  child. 
Local  applications  to  the  larynx  in  these  cases  are  seldom  necessary. 

Pseudo-Membranous  Laryngitis. — A pseudo-membrane  m the  larynx 
may  be  caused  by  the  inhalation  of  irritating  vapors,  or  by  the  inspiration 
of  corrosive  liquids.  These  accidents  are  so  readily  recognized  that  there  is 
no  difficulty  in  determining  the  cause  of  the  pseudo-membrane  in  these 
cases.  Treatment  for  the  relief  of  the  stenosis  should  be  instituted  at  once. 
This  consists  in  the  application  of  cold  and  such  soothing  inhalations  as 
3.75  c.c.  (1  drachm)  of  compound  tincture  of  benzoin  in  a quart  of  boiling 
water.  The  complicating  oedema  which  is  often  present  in  these  cases  may 
require  operative  interference. 

The  most  common  cause  of  pseudo-membranous  laryngitis,  and  the  one 
which  probably  in  all  cases  produces  it,  is  some  form  of  micro-organism. 
These  micro-organisms,  as  I have  already  stated  in  my  lecture  on  diph- 
theria, may  be  of  several  varieties.  Until  it  is  proved  not  to  be  so,  how- 
ever, pseudo-membranous  laryngitis  must  be  clinically  looked  upon  as  in- 
fectious and  due  to  the  Klebs-Loeffler  bacillus.  I must  again  impress  upon 
you  the  fact  that  a simple  catarrhal  inflammation  localized  in  the  larynx  may 
be  produced  by  the  Klebs-Loeffler  bacillus.  Pseudo-membranous  laryngitis 
may  then,  until  further  investigations  prove  the  contrary,  be  defined  as  an 
infectious  inflammation  of  the  mucous  membrane  of  the  larynx  accompanied 
by  a pseudo-membranous  exudation,  which  may  be  caused  by  a number  of 
micro-organisms,  of  which,  according  to  our  present  knowledge,  the  Klebs- 
Loeffler  bacillus  is  the  most  common. 

I have  described  the  symptoms,  diagnosis,  and  treatment  of  pseudo- 
membranous laryngitis  in  a previous  lecture  (page  824),  aud  shall,  there- 
fore, refer  you  to  what  I then  said. 

Some  aid  in  the  differential  diagnosis  of  pseudo-membranous  from  acute 
catarrhal  laryngitis  can  be  obtained  from  the  temperature,  which  in  the  latter 
is  considerably  raised,  while  in  the  former  it  is  moderate  and  sometimes 
normal  or  subnormal.  The  slow  course  of  a constitutional  disease  gradu- 
ally causing  obstruction  is  significant  of  this  infectious  form  of  laryngitis. 

TRACHEA. — Pathological  conditions  of  the  trachea  not  connected  with 
those  of  the  air-passages  above  or  below  it  are  uncommon.  The  lesions  of 
the  trachea  may  be  primary  or  secondary.  In  the  latter  they  are  merely  an 
extension  of  the  disease  from  the  larynx  or  the  bronchi,  and  do  not  play 
an  especially  significant  part  in  the  attack.  The  only  primary  disease  of 
the  trachea  which  is  common  in  infancy  and  childhood  is  an  acute  inflam- 
mation occurring  in  its  mucous  lining.  When  this  inflammatory  condition 
is  present,  it  produces  an  irritating  cough  which  can  usually  be  excited  by 
gentle  pressure  over  the  trachea, — about  the  only  method  by  which  we  can 
locate  the  disturbance. 

The  treatment  is  to  protect  the  child  from  an  atmosphere  which  is  either 
too  hot  or  too  cold,  from  high  winds,  and  from  dust.  Douching  the  front 
of  the  neck  with  cold  water  several  times  during  the  day  is  also  desirable. 
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lecture:  xlix. 

DISEASES  OF  THE  LUNGS. 


Bronchitis.— Broncho-Pneumonia.— Atelectasis— Lobar  Pneumonia— Gan- 
grene.—Tuberculosis— Pertussis— Asthma— Periodic  Catarrh. 

LUNGS.— The  diseases  which  affect  the  lungs  in  infancy  and  childhood 
differ  somewhat  from  the  same  diseases  occurring  in  later  life,  on  account 
of  the  differences  which  exist  in  the  anatomical  conditions  at  birth  and 
during  the  early  years  of  life,  especially  the  first  five.  These  differences  I 
have  described  to  you  in  previous  lectures  (pages  43  and  76).  I then 
told  you  that  the  principal  differences  were  that  the  bronchi  occupied  a 
relatively  larger  portion  of  the  lung  in  the  child  than  in  the  adult,  that 
in  the  former  the  interstitial  tissue  was  present  in  a larger  amount,  that 
the  cavities  of  the  air-vesicles  were  smaller,  and  that  their  walls  were  rela- 
tively thicker ; also  that  the  epithelial  cells  lining  the  air-vesicles  were 
very  numerous.  These  cells  in  inflammation  tend  to  rapid  cell-division, 
which  is  one  of  the  characteristics  that  mark  the  pneumonia  of  childhood. 
These  anatomical  differences  are  of  great  significance  when  any  part  of  the 
lung  is  diseased,  and  tend  to  make  a congested  lung  of  much  more  serious 
import  in  the  young  child  than  in  the  adult.  I shall  not  attempt  to  de- 
scribe to  you  all  the  various  pathological  conditions  which  may  occur  in  the 
child’s  lungs,  but  shall  restrict  myself  to  those  clinical  groups  of  symptoms 
which  represent  the  especial  diseases.  In  order  to  do  this  I shall  designate 
the  disease  according  as  the  bronchi,  the  alveoli,  or  other  parts  of  the  lungs 
are  most  affected.  You  must  remember  that  post-mortem  examinations 
often  show  various  lesions  which  during  life  were  not  represented  by  any 
definite  symptoms,  so  that  we  cannot  expect  the  clinical  diagnosis  to  include 
entirely  the  pathological  lesions.  Beginning  with  the  part  of  the  lungs 
which  is  a direct  continuation  of  the  larynx  and  the  trachea,  I shall  first 
speak  of  bronchitis. 

Bronchitis. — Bronchitis  is  often  secondary  to  some  other  disease,  or  to 
a direct  extension  from  an  inflammatory  condition  of  the  upper  air-passages. 
In  a number  of  cases,  however,  the  group  of  symptoms  by  which  we  deter- 
mine that  bronchitis  is  present  is  so  prominent  from  the  very  beginning  of 
the  attack  that  clinically  we  can  describe  a primary  bronchitis. 

By  bronchitis  we  mean  an  inflammation  of  both  the  large  and  the  small 
bronchi,  with  the  exception  of  the  ultimate  divisions  which  lead  directly 
into  the  alveoli,  and  which  probably  are  never  affected  without  involving 
the  alveoli  also.  The  disease  may  be  acute  or  chronic. 

The  anatomical  peculiarities  of  the  mucous  membrane  lining  the  bron- 
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chial  tubes— namely  the  prominence  of  its  capillaries  and  its  comparatively 
loose  connection  to  the  muscular  walls-render  the  bronchial  mucous  mem- 
brane peculiarly  susceptible  to  congestion.  Exposure  to  sudden  atmosp  eno 
chances  especially  humidity,  appears  to  be  of  great  etiological  importance 
in  the  production  of  bronchitis.  Any  impurity  ol  an  irritating  nature  m 
the  inspired  air  may  in  certain  individuals  result  ,n  an  attack  of  bronchi^ 
A catarrhal  inflammation  of  the  upper  air-passages  is  often  follow  . 
similar  inflammation  of  the  bronchial  mucous  membrane.  Bronchitis  is 
of  frequent  occurrence  in  pertussis  aud  measles.  It  is  in  children  often  a 
prominent  symptom  of  typhoid  fever,  and  is  a frequent  complication  of  pul- 
monary tuberculosis  and  epidemic  influenza.  There  are  also  certain  diseases 
of  nutrition  in  which  bronchitis  frequently  occurs.  The  most  prominent 
of  these  is  rhachitis,  in  which  the  complication  of  bronchitis  is  often  of 
serious  import. 

Acute  Bronchitis— Pathology. — The  pathological  conditions  which 
are  present  in  acute  catarrhal  bronchitis  are,  according  to  Delafield  and 
Prudden,  a congestion  and  swelling  of  the  mucous  membrane,  and  an  arrest 
of  the  functions  of  the  mucous  glands.  Later,  the  mucous  glands  resume 
their  functions  with  increased  activity,  the  congestion  diminishes,  there  is  an 
increased  desquamation  of  epithelium,  an  increased  formation  of  the  deeper 
epithelial  cells,  a moderate  emigration  of  white  blood-cells,  and  sometimes 
the  red  blood-cells  also  escape  through  the  vessels.  The  whole  process  is  a 
superficial  one,  and  does  not  produce  any  change  in  the  walls  of  the  bionchi 
beneath  the  mucous  membrane,  unless  it  has  persisted  for  some  time,  when 
there  may  be  a slight  thickening  of  the  walls.  When  the  inflammation 
involves  the  smaller  bronchi  they  may  be  occluded.  The  occlusion  of  the 
smaller  bronchi  may  result  in  the  collapse  of  the  group  of  air-vesicles  to 
which  they  lead,  and  thus  will  be  produced  areas  of  atelectasis,  which  may 
be  further  changed  by  inflammatory  processes.  The  bronchial  glands  are 
frequently  enlarged,  even  in  mild  attacks  of  bronchitis. 

I have  here  the  section  of  a lung  (Fig.  133,  page  956),  made  by  Nor- 
thrup,  taken  from  a child,  which  shows  the  exudative  inflammation  of  the 
bronchi  which  occurs  in  acute  bronchitis. 

The  specimen  shows  hyperplasia  of  the  lymph-glands  due  to  bronchitis. 
This  condition  is  very  commonly  found  in  bronchitis,  especially  when  it 
occurs  in  debilitated  children.  There  is  desquamation  of  the  epithelium 
lining  the  bronchi,  as  well  as  a slight  thickening  of  their  walls. 

Symptoms. — The  onset  of  acute  bronchitis  is  usually  mild,  but  I have 
seen  in  a debilitated  infant  a simple,  uncomplicated  bronchitis  begin  with 
a convulsion.  The  symptoms  are  very  variable  in  their  intensity,  and  are 
usually  more  acute  and  definite  in  a previously  healthy  child  than  in 
debilitated  children,  in  whom  they  are  often  subacute  and  of  an  insidious 
nature.  In  infants  and  young  children  the  bronchitis  is  almost  always 
preceded  by  a catarrhal  condition  of  the  upper  air-passages.  In  the  mild 
cases  there  is  a heightening  of  the  temperature,  37.7°  to  38.3°  C.  (100°  to 
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J°10  F.),  cough  of  greater  or  less  severity,  and  a slight  lessening  of  the 
appetite.  On  physical  examination  the  pulmonary  resonance  is  found  to 
x norma  . ew  sibilant  and  sonorous  rales  are  heard  with  especial  fre- 
quency in  the  area  between  the  scapula  and  the  vertebral  column.  Moist 
ra  es  may  also  be  heard.  In  severe  cases  the  children  suffer  from  more  or 
less  discomfort,  produced  probably  by  the  thoracic  pain,  although  in  young 
c 11  dren  the  locality  of  the  pain  cannot,  as  a rule,  be  determined.  The 
cough  is  hard  and  dry,  the  respirations  may  be  slightly  raised,  and  the 
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pulse  quickened.  f be  children  may  appear  quite  sick  for  two  or  three 
days,  aud  the  temperature  may  rise  as  high  as  38.8°  or  39.1°  C.  (102° 
or  102.5°  F.) ; but  when  this  latter  point  is  reached  the  onset  of  a broncho- 
pneumonia should  be  carefully  watched  for,  especially  if  after  from  twenty- 
four  to  forty-eight  hours  the  temperature  does  not  fall  to  37.7°  or  38.3° 
C.  (100°  or  101°  FA 

After  a few  days  the  severity  of  the  symptoms  lessens,  the  cough  becomes 
looser,  the  rales  gradually  disappear,  and  under  favorable  conditions  the 
symptoms  subside  entirely  in  a week  or  ten  days.  There  is  seldom  any 
expectoration  in  children  under  six  or  seven  years.  In  the  more  severe 
cases  the  rales  are  more  numerous  than  in  the  mild  form  of  the  disease,  but 
are  of  the  same  character.  In  the  course  of  some  cases  of  bronchitis  a tem- 
porary localized  diminution  or  even  absence  of  the  respiratory  sound  may 
result  from  the  occlusion  of  a bronchus.  This  is  especially  common  in 
infants,  and  ordinarily  is  not  accompanied  by  a change  in  the  percussion- 
sound.  This  form  of  bronchitis  is  the  one  which  affects  the  larger  and 
the  medium-sized  bronchi. 
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There  is  no  characteristic  temperature  in  bronchitis.  As  a rule,  it  is 
moderate,  37.2°  to  38.3°  C.  (99°  to  101°  F.),  but  it  varies  greatly  accord- 
ing to  the  individual  and  to  the  degree  of  nervous  excitement. 

& Diagnosis.— The  diagnosis  of  the  ordinary  cases  of  acute  bronchitis, 
where  only  the  large-  and  medium-sized  bronchi  are  affected,  is  not  difficult, 
the  only  disease  for  which  it  is  likely  to  be  mistaken  being  broncho-pneu- 
monia. In  this  latter  disease  the  greater  severity  of  the  symptoms  and  the 
higher  temperature  will  usually  show  its  presence,  even  though  the  physical 
signs  may  be  only  those  which  I have  described  as  occurring  in  bronchitis. 
In  the  more  severe  forms  of  bronchitis  it  is  sometimes  exceedingly  difficult 
to  make  the  differential  diagnosis  from  broncho-pneumonia.  If,  however, 
the  temperature,  after  three  or  four  days,  remains  high,  and  rises  to  39.1° 
or  39.4°  C.  (102.5°  or  103°  F.),  with  marked  remissions  and  exacerbations, 
the  diagnosis  becomes  doubtful,  and  in  these  cases  we  should  strongly  suspect 
that  a broncho-pneumonia  has  arisen  as  a complication.  We  must,  how- 
ever, remember  that  in  certain  cases  of  broncho -pneumonia  the  temperature 
may  be  as  moderate  as  in  acute  bronchitis,  and  we  must  therefore  rely  on  a 
combination  of  symptoms  rather  than  on  any  one  symptom  or  sign.  An 
important  point  in  the  differential  diagnosis  between  bronchitis  and  broncho- 
pneumonia is  that  the  physical  signs  in  the  former  are  much  more  frequently 
found  in  all  parts  of  the  thorax,  while  in  the  latter  circumscribed  groups  of 
rales  are  often  detected  in  different  parts  of  the  lungs.  The  rales  in  them- 
selves, however,  are  not  distinctive,  as  the  rales  in  broncho-pneumonia  are 
mostly  those  of  the  accompanying  bronchitis.  Although  the  physical  signs 
of  dulness  and  bronchial  respiration  are  conclusive  evidences  that  the  case 
is  not  one  of  bronchitis  alone,  yet  an  absence  of  these  signs  does  not  justify 
us  in  excluding  broncho-pneumonia.  Where  the  dyspnoea,  general  prostra- 
tion, and  restlessness  are  slight  and  the  temperature  moderate,  the  case  is 
likely  to  be  one  of  bronchitis,  while  if  these  symptoms  are  marked,  and  are 
combined  with  cyanosis,  dilatation  of  the  alee  nasi,  and  a higher  tempera- 
ture, at  least  a provisional  diagnosis  of  broncho-pneumonia  should  be  made. 
In  some  cases  the  differential  diagnosis  will  also  have  to  be  made  from  the 
onset  of  a pleuritis  or  of  a lobar  pneumonia,  but  the  moderate  temperature 
and  respirations,  the  normal  percussion-sounds,  and  the  diffuse  bilateral  rales 
in  bronchitis  usually  make  the  diagnosis  from  these  diseases  quite  evident. 

Prognosis. — The  prognosis,  where  no  complication  arises  and  the  child 
is  previously  healthy,  is  good.  In  debilitated  children,  and  especially  where 
rhacliitis  is  present,  even  a mild  form  of  bronchitis  may  prove  to  be  serious, 
on  account  of  the  danger  of  a complicating  broncho-pneumonia,  and  in  these 
cases  the  prognosis  is  much  more  unfavorable. 

Treatment. — The  treatment  of  acute  bronchitis  is  essentially  hygienic. 
The  child  should  be  confined  to  a warm,  well-ventilated  room  which  has  a 
sunny  exposure,  and  which  is  heated  by  an  open  fire  to  a temperature  of  about 
20°  to  21.1°  C.  (68°  to  70°  F.).  A few  drops  of  wine  of  ipecac  should  be 
given  if  the  cough  is  unusually  dry,  and  to  this  a few  drops  of  tinctura  opii 
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eamphorata  may  be  added  if  the  patient  is  excessively  nervous.  These  reme- 
dies are  all  that  will  usually  be  needed  in  an  attack  of  acute  bronchitis. 
Where  a rhachitic  child  or  one  who  is  much  debilitated  is  attacked  by  the 

disease,  especial  care  must  be  taken  to  support  its  strength  by  stimulants 
and  food. 

Besides  the  acute  bronchitis  which  I have  just  described,  I have  met 
with  a class  of  cases  which  are  extremely  rare,  but  which,  apparently,  are  in- 
stances of  an  exacerbation  of  an  ordinary  bronchitis  through  the  involvement 
of  the  smaller  bronchi,  not  the  terminal  ones.  I have  seen  only  six  of  these 
cases.  These,  from  their  clinical  history,  seem  to  have  been  cases  of  bron- 
chitis latliei  than  of  broncho-pneumonia.  I speak  of  them  separately,  as  the 
symptoms  differ  somewhat  from  those  of  an  ordinary  bronchitis.  This 
f 01  m of  bi onclntis  has  no  connection  with  what  was  formerly  erroneously 
called  capillary  bronchitis,  but  which  is  now  well  known  to  be  only  an 
early  stage  of  broncho-pneumonia.  This  form  of  bronchitis  in  my  cases 
has  commonly  occurred  in  infants  in  the  first  two  years  of  life,  though  I 
have  met  with  it  as  late  as  the  third  year.  The  cause,  so  far  as  could  be 
ascertaiued,  was  the  same  as  in  an  ordinary  bronchitis,  a catarrhal  condition 
of  the  upper  air-passages  usually  preceding  the  attack.  The  onset  of  the 
disease  was  rapid,  and  the  symptoms  soon  became  very  severe.  The  tem- 
perature was,  as  a rule,  moderately  raised,  37.7°  to  38.3°  C.  (100°  to  101° 
F.).  The  cough  was  continuous,  and  dyspnoea,  with  more  or  less  cyanosis, 
rapidly  developed.  An  examination  showed  normal  resonance  through  the 
whole  thorax,  and  fine  moist  rales.  The  respirations  were  rapid,  the  pulse 
was  quick,  and  all  the  symptoms  were  of  a violent  and  suffocative  nature. 
The  infants  were  much  distressed,  and  were  unwilling  to  be  laid  down. 
After  from  twenty-four  to  forty-eight  hours  the  symptoms  grew  less  severe, 
the  temperature  became  normal  or  was  only  slightly  raised,  and  the  fine 
moist  rales  were  replaced  by  coarse  moist  rales  and  the  sibilant  and  sonorous 
rales  of  an  ordinary  bronchitis  of  the  larger  and  the  medium-sized  bronchi. 

In  the  early  hours  and  days  of  the  disease,  when  the  symptoms  are  at 
their  height,  and  if  the  infant  is  weak  and  debilitated,  the  prognosis  is 
bad.  If,  however,  the  first  few  days  are  passed  in  safety,  recovery  almost 
invariably  takes  place. 

This  form  of  bronchitis  is  to  be  differentiated  from  broncho-pneumonia. 
The  temperature,  instead  of  remaining  high  and  having  the  remissions  of  a 
broncho-pneumonia,  soon  falls  so  as  to  correspond  to  that  of  an  ordinary 
bronchitis.  The  physical  signs  are  those  of  bronchitis  rather  than  of  pneu- 
monia, and  the  rapid  recovery  of  the  infant  with  the  common  symptoms  of 
an  ordinary  bronchitis,  rather  than  with  the  prolonged  and  characteristic 
symptoms  of  a broncho-pneumonia,  verifies  the  diagnosis  of  an  inflamma- 
tion of  the  smaller  bronchi. 

These  cases  may  be  complicated  with  broncho-pneumonia,  as  are  the 
ordinary  cases  of  bronchitis. 

The  treatment  of  this  class  of  cases  is  very  important,  as  death  from 


DISEASES  OF  THE  LUNGS. 


959 


exhaustion  is  liable  to  occur  at  any  moment.  The  extreme  congestion  of 
the  blood-vessels  of  the  smaller  bronchi  may  in  some  cases  occlude  the  air- 

Case  459. 

I. 


II. 


Acute  bronchitis.  Female,  3 months  old. 

spaces,  and  areas  of  atelectasis  may  result.  The  indications  for  treatment 
are  to  oxygenate  the  blood,  to  support  the  strength  until  the  disease  has  run 
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its  course,  and  to  prevent  the  infant  from  falling  into  a comatose  condition. 
'Ihe  treatment,  therefore,  is  the  administration  of  oxygen,  the  use  of  stimu- 
lants, consisting  of  aromatic  spirit  of  ammonia  alternating  with  brandy,  and 
change  of  the  position  of  the  infant  from  time  to  time. 

Here  is  an  infant  (Case  459,  page  959),  three  months  old,  who  has  for  the  past  few 
days  had  an  attack  of  acute  bronchitis,  characterized  by  a paroxysmal,  dry  cough,  slightly 
accelerated  respirations  and  pulse,  and  a moderate  temperature  varying;  from  37  7°  to  38  3° 
C.  (100°  to  101°  F.). 

the  percussion  of  the  chest  has  been  normal,  and  there  have  been  some  sonorous  and 
sibilant  rales,  with  a few  coarse  moist  rales  heard  on  both  sides  of  the  chest.  Early  this 
morning  the  infant  was  attacked  with  excessive  dyspnoea  and  cyanosis.  Its  pulse  rose  from 
120  to  180,  its  respirations  from  30  to  70,  and  its  temperature  from  37.7°  C.  to  39.1°  C. 
(100  F.  to  102.o°  F.).  An  examination  of  the  chest  showed  normal  resonance  and  fine 
moist  rales  throughout  both  lungs.  It  has  been  very  restless,  refuses  to  take  its  food,  and 
evidently  wishes  not  to  be  laid  down  in  its  bed,  but  to  be  carried  about.  It  is  being  treated 
with  alternate  doses  of  aromatic  spirit  of  ammonia  and  brandy  every  half-hour.  The 
physical  signs  are  those  of  a difluse  bronchitis  of  the  smaller  bronchi,  which  you  see  I have 
indicated  by  small  black  spots  painted  on  the  front  and  back  of  the  chest. 

(Subsequent  history.)  After  twenty-four  hours  the  temperature  fell  to  38°  C.  (100.5° 
F.),  the  pulse  to  150,  and  the  respirations  to  44.  The  fine  rales  were  replaced  by  the 
ordinary  coarse  rales  of  a bronchitis,  and  the  infant  rapidly  recovered. 

The  symptoms  and  course  of  all  these  cases  are  very  similar,  so  that  I 
shall  speak  only  of  one  other  child,  whom  I saw  in  consultation  with  Dr. 
Horace  Marion,  of  Brighton. 


CHART  32. 


Days  of  Disease. 

3A 

l 

2 

3 

4 

5 

6 

7 

8 

c. 

107° 
106° 
105° 
104° 
103° 
1 02° 
101° 
100° 
99° 

NORMAL 

TEMP.o 

98 

o 

97 

96° 

95° 

M E 

M E 

M E 

M E 

M E 

M E 

M E 

M E 

41.6° 

41.1° 

40.5° 

40.0° 

39.4° 

38.8° 

38.3° 

37.7° 

37.2° 

37.0° 

36.6° 

36.1° 

35.5° 

35.0° 

/ 

\ 

X 



— 

Acute  bronchitis — exacerbation.  Male,  7 months  old. 


A male  (Case  460),  seven  months  old,  and  previously  healthy,  for  two  days  had  a slight 
cough,  with  a few  sonorous  rales  in  the  chest  and  a temperature  varying  from  36.6°  to  37.2° 
C.  (98°  to  99°  F.).  On  the  third  day  of  the  attack  he  was  suddenly  seized  with  increased 
cough,  dyspncea,  cyanosis,  respirations  of  70,  a pulse  of  160,  and  a temperature  ot  38.3  C. 
(101°  F.).  An  examination  of  the  chest  showed  normal  resonance  and  fine  moist  rales 
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throughout  both  lungs.  The  infant  was  treated  with  aromatic  spirit  of  ammonia  and  brandy 
fn  2rnate  doses.  On  the  following  day  the  temperature  fell  to  37°  C (98  6°  F ) and  the 
fine  rales  were  replaced  by  coarse  rales  and  sonorous  rales.  The  bronchitis  lasted  for  a few 

days,  and  the  infant  then  recovered  entirely. 

Here  is  the  chart  (Chart  32,  page  960)  which  shows  the  sudden  rise  of  temperature. 


Chronic  Bronchitis. — Chronic  bronchitis  may  result  from  a series  of 
attacks  of  acute  bronchitis,  or  from  a number  of  other  causes.  Among  these 
may  be  mentioned  various  affections  of  the  lungs,  such  diseases  connected 
with  malnutrition  as  rhachitis,  and  prolonged  attacks  of  pertussis. 

The  pathological  conditions  occurring  in  chronic  bronchitis  vary  greatly 
in  degree,  and  the  lesions  found  at  the  post-mortem  examination  are  often 
slight  iu  comparison  with  the  severity  of  the  symptoms  during  life.  In 
most  cases  there  is  a considerable  production  of  mucus,  pus,  and  serum.  In 
cases  which  have  lasted  for  a long  time,  in  addition  to  the  inflammatory 
products  affecting  the  walls  of  the  bronchi  there  may  be  dilatation  of  one 
or  more  bronchi,  and  the  muscular  coat  may  be  thickened  or  thinned. 
Emphysema  may  also  result. 

The  symptoms  of  chronic  bronchitis  are  very  much  the  same  as  those 
of  acute  bronchitis,  except  that  the  temperature  is  not  so  apt  to  be 
heightened,  while  the  general  symptoms  of  malaise,  anorexia,  and  loss  of 
weight  are  more  prominent.  In  severe  and  prolonged  cases  where  emphy- 
sema is  present,  the  thorax  may  assume  the  position  of  full  inspiration,  the 
ribs  being  permanently  raised  and  the  antero-posterior  diameter  of  the  chest 
increased.  The  physical  signs  are  the  same  as  in  acute  bronchitis,  so  far  as 
the  rales  are  concerned.  The  resonance  is  usually  normal  except  where  the 
chronic  process  has  produced  emphysema,  in  which  case  there  will  be  areas 
of  hyper-resonance  often  associated  with  a tympanitic  tone.  Occasionally 
atelectasis  of  considerable  areas  of  the  lungs  may  take  place,  with  a resulting 
lessening  of  the  respiratory  sound.  This  occurrence  may  in  some  cases 
prove  to  be  serious,  but  in  others  the  accompanying  symptoms  are  mild,  and 
the  alveoli  may  again  return  to  their  normal  degree  of  inflation. 

The  differential  diagnosis  is  to  be  made  from  chronic  affections  of  the 
lungs  in  which  the  thickening  of  the  interstitial  tissue  has  taken  place  with 
a resulting  lessening  of  resonance,  and  from  the  condition  iu  which  the 
bronchi  are  dilated.  In  the  latter  case  there  are  accompanying  symptoms 
of  a profuse  exudation  of  purulent  matter. 

There  is  one  form  of  bronchitis  which  from  its  duration  may  be  called 
chronic,  and  yet  which  from  the  very  slight  degree  of  constitutional  symp- 
toms that  accompany  it  corresponds  rather  to  a subacute  affection.  In  these 
cases,  which  usually  occur  in  infancy  and  in  early  childhood,  the  child  often 
appears  quite  well,  but  for  long  periods  of  weeks,  or  whenever  it  is  exposed 
to  a damp  atmosphere,  a loud  wheezing  will  be  heard  in  the  chest.  Auscul- 
tation will  reveal  the  presence  of  sonorous  rales  everywhere,  and  in  this 
variety,  as  well  as  in  other  forms  of  chronic  bronchitis,  a roughened  sensa- 
tion may  sometimes  be  felt  on  palpation  during  respiration. 
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API  Tne  PyoSnosis  of  chronic  bronchitis  varies  according  to  the  cause. 

V here  it  is  secondary  to  disease  of  some  other  organ,  it  depends  entirely 
upon  the  prognosis  of  that  disease.  In  rhachitic  children  the  prognosis  is 
unfavorable,  and  in  them  a broncho-pneumonia  is  especially  liable  to 
develop,  with  a fatal  issue.  Cases  of  chronic  bronchitis  are  also  liable  to  be 
invaded  by  the  bacillus  tuberculosis.  In  cases  which  are  the  result  of  acute 
bronchitis  in  individuals  otherwise  healthy,  the  prognosis  is  favorable,  pro- 
vided the  proper  treatment  can  be  carried  out.  As  emphysema  in  chronic 
bronchitis  is  rare  in  children  in  comparison  with  adults,  the  chances  for 
recovery  in  the  former  are  correspondingly  good. 

The  treatment  of  chronic  bronchitis  is  essentially  climatic.  The  chil- 
dren should  be  kept  in  a warm  dry  climate  for  some  months  after  the  bron- 
chitis has  entirely  disappeared.  Especial  care  should  be  taken  that  the 
child  is  suitably  protected  by  flannel  undergarments.  Where  other  treat- 
ment is  lequiied,  as  a rule,  tonics  will  prove  of  more  benefit  than  the  drugs 
which  are. usually  administered  for  their  direct  effect  upon  the  bronchial 
mucous  membrane. 

Fibrinous  Bronchitis.— During  the  course  of  what  may  appear  to  be 
an  oidinaiy  bronchitis,  in  rare  instances  a fibrinous  form  of  bronchitis  has 
been  met  with.  In  this  variety  masses  of  fibrin  in  the  bronchi  form  casts 
of  various  extent  according  to  the  number  of  the  bronchi  which  are  affected. 

The  disease  may  run  a short  course  of  days  or  weeks,  but  is  usually 
chronic  and  may  last  for  years.  The  paroxysms  may  also  be  periodic. 

The  diagnosis  can  be  made  only  when  portions  of  the  casts  have  been 
expectorated. 

The  treatment  is  chiefly  by  the  inhalation  of  steam  or  of  atomized  lime 
water,  and  by  supporting  the  strength  with  proper  nourishment  and  stimu- 
lants until  the  disease  has  run  its  course. 

Broncho-Pneumonia. — Broncho-pneumonia  is  an  affection  of  the  lung 
characterized  by  an  inflammation  of  the  walls  of  the  terminal  bronchi  and 
of  the  alveoli.  The  disease  may  be  acute  or  chronic.  It  may  occur  at  any 
age,  but  is  the  most  common  and  fatal  form  of  inflammation  of  the  lung 
during  the  first  five  years  of  life,  and  is  much  more  fatal  than  lobar  pneu- 
monia at  this  period.  During  this  early  period,  and  especially  during  the 
first  two  or  three  years  of  life,  the  lung,  from  its  embryonic  type,  is  more 
frequently  subject  to  the  form  of  inflammation  occurring  in  broncho-pneu- 
monia than  at  a later  and  more  developed  period.  The  disease  is  usually 
secondary  to  bronchitis,  and  commonly  occurs  in  connection  with  measles, 
scarlet  fever,  pertussis,  and  diphtheria.  Broncho-pneumonia  is  also  a very 
important  disease,  not  only  as  grave  in  itself,  but  also  because  it  is  so  fre- 
quently followed  by  tuberculosis. 

Etiology. — A prominent  predisposing  cause  of  broncho-pneumonia  is 
age,  and  where  pneumonia  occurs  in  a child  under  five  years  of  age  it  is 
usually  in  the  form  of  broncho-pneumonia.  This  is  due  principally,  as  I 
have  already  stated,  to  the  anatomical  conditions  met  with  in  early  life. 
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Children  who  are  weak  or  debilitated  by  previous  diseases  show  a predis- 
position to  broncho-pneumonia,  and  it  therefore  frequently  arises  in  the 
course  of  tuberculosis,  chronic  gastro-enteric  diseases,  and  rhachitis.  Those 
seasons  of  the  year  which  are  marked  by  cold,  moisture,  and  variations  of 
temperature  especially  predispose  to  the  development  of  broncho-pneumonia. 
All  these  conditions,  however,  in  all  probability  merely  prepare  the  way  for 
the  entrance  of  certain  germs  which  produce  the  disease.  What  these  micro- 
organisms are  is  still  uncertain,  as  it  is  known  that  a number  of  different 
organisms  can  produce  the  disease.  The  origin  of  broncho-pneumonia  from 
intestinal  infection  must  also  be  considered.  (Sevestre.) 


Fig.  134. 


Acute  btoncno-pneumonia  involving  different  ore.,  of  the  lung.  A,  consolidated  lung-tissue  ; B dilate, 
brouchus.  (Warren  Museum,  Harvard  University  ) 


at 1 1 ° log Y . T n broncho-pneumonia  the  inflammatory  process  affects 
ie  wa  s of  the  smaller  and  terminal  bronchi,  which  become  thickened  and 
marce  y in  ltratcd  with  cells.  The  inflammatory  process  then  extends 
troug  the  walls  of  the  bronchi  to  the  surrounding  air- vesicles  as  well  as 
to  the  terminal  ones.  In  this  way  centres  of  consolidation  are  formed  in 
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different  parts  of  the  lung.  The  course  of  this  inflammation  varies  in  its 
rapidity,  at  times  attacking  only  a small  portion  of  the  lung,  and  again 
being  more  diffuse  in  its  onset  and  gradually  invading  large  areas.  The 
lesions  are  irregular  in  their  distribution,  and  usually  occur  in  both  lungs. 
They  are  at  times  so  extensive  as  to  involve  a whole  lobe,  but,  as  has  been 
stated  by  North r up,  whatever  the  extent  of  hepatization,  whatever  the  time 
occupied  in  its  course,  and  whatever  the  post-mortem  appearances,  the  essen- 
tial lesion  is  an  inflammation  of  the  walls  of  the  terminal  bronchi  and  of 
the  adjacent  alveoli. 

This  lung  (Fig.  134,  page  963),  taken  from  a young  child,  presents  the 
macroscopic  lesions  of  broncho-pneumonia. 

You  will  notice  that  the  areas  of  consolidation  surround  the  bronchi, 
and  that  this  bronchus  (B)  is  markedly  dilated. 

This  section  of  a lung  (Fig.  135),  made  by  Northrup,  was  taken  from 
an  infant  sixteen  months  old,  in  whom  the  broncho-pneumonia  was  a com- 
plication of  measles.  It  shows  the  early  pathological  lesions  of  broncho- 
pneumonia. 

Fig.  135. 


Broncho-pneumonia  complicating  measles.  Early  stage.  C.  L.  T.,  consolidated  lung  tissue ; Br„  bron- 

chiole ; L.T.,  emphysematous  lung  tissue. 


You  will  notice  that  in  one  of  the  lobules  there  are  two  bronchioles 
(Br.)  with  infiltrated  walls  and  pus  within  them.  They  are  also  filled  with 
exudation,  and  the  lumen  of  each  is  almost  entirely  occluded.  A portion 


DISEASES  OF  THE  LUNGS. 


965 


of  a neighboring  lobule  is  consolidated  (C.  L.  T.).  A considerable  portion 
of  the  lung  tissue  (L.  T.)  in  the  section  is,  as  you  see,  normal  or  emphy- 
sematous. 

Here  is  another  section  (Fig.  136),  made  by  Northrup,  illustrating  the 
broncho-pneumonia  which  follows  a diphtheria  descending  fiom  the  upper 
air-passages,  and  which  may  occur  in  any  acute  infectious  disease.  It  shows 
the  typical  lesion  of  broncho-pneumonia. 


Fig.  136. 


Broncho-pneumonia  secondary  to  diphtheria. 


In  the  bronchus,  which  you  see  enlarges  in  the  middle  of  the  section,  the 
lining  mucous  membrance  is  hanging  in  shreds  into  its  lumen.  The  walls 
of  the  bronchus  are  densely  infiltrated,  and  the  contiguous  alveoli  are  filled 
with  exudation  to  a greater  or  less  extent  and  are  consolidated  by  it.  This 
section  was  taken  from  the  lung  of  a child  three  years  old  who  during  an 
attack  of  scarlet  fever  developed  diphtheria  of  the  larynx.  The  diphtheritic 
process  descended  later  into  the  bronchi. 

Here  is  another  section  (Fig.  137,  page  966)  taken  from  the  lung  of  the 
same  child,  but  showing  the  tissue  relatively  less  affected. 

Many  of  the  consolidated  alveoli  contain  free  blood-cells.  The  bron- 
chial wall  (Br.)  is  infiltrated  and  almost  entirely  denuded  of  its  lining 
membrane. 

These  smaller  bronchi  are  surrounded  by  zones  of  intense  congestion 
and  infiltration.  When  the  inflammation  is  intense  and  is  accompanied  bv 
abundant  secretion  these  bronchi  frequently  become  dilated.  This  dila- 
tation is  associated  with  a weakened  condition  of  the  bronchial  walls  and 
with  an  abundant  secretion.  These  dilatations  probably,  according  to  the 
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observations  of  Northrop,  wholly  disappear  on  the  recovery  of  the  patient. 
As  has  already  been  described  in  the  pathology  of*  bronchitis,  the  bronchial 
lymph-glands  are  always  enlarged  in  broncho-pneumonia,  and  there  may  be 
fibrin  on  the  pulmonary  pleura.  According  to  Delafield,  in  the  zones  of 
peribronchitic  pneumonia  the  walls  of  the  air-vesicles  are  thickened  or 
swollen,  either  with  or  without  some  cellular  infiltration,  and  the  cavities  of 
the  air-vesicles  are  filled  with  epithelial  cells  and  pus-cells,  with  fibrin  and 

Fig.  137. 


Broncho-pneumonia  secondary  to  diphtheria.  Br.,  bronchus ; C.  L.  T.,  consolidated  lung-tissue  , 

N.  L.  T.,  lung-tissue  nearly  normal ; Art.,  artery. 

red  blood-corpuscles  in  varying  proportion  and  amount.  Fibrin  when 
present  is  only  in  small  quantities,  and  often  is  absent  altogether.  Ihe 
capillaries  in  the  walls  of  the  vesicles  are  congested  and  prominent.  The 
portions  of  lung  which  are  not  hepatized  are  congested  and  (edematous. 
The  cavities  of  the  air- vesicles  are  diminished  by  the  enlarged  capillaiies 

and  the  swollen  vesicular  epithelium. 

In  addition  to  the  other  lesions  which  I have  just  described,  areas  of 
atelectasis  are  frequently  found  in  broncho-pneumonia.  This  atelectasis  is 
usually  produced  by  mechanical  causes,  such  as  obstruction  by  pus  or  tena- 
cious mucus.  It  may  also  arise  as  a result  of  enfeebled  respiratory  power. 
The  blood-vessels  become  dilated,  the  walls  of  the  alveoli  partially  collapse, 
the  residual  air  is  absorbed,  and  an  exudation  of  serum  with  proliferative 
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cells  and  leucocytes  takes  its  place.  The  atelectasis  is  commonly  symmet- 
rical, affecting  the  posterior  margin  of  both  lower  lobes  of  the  lung,  but  it 
may  also  appear  in  irregular  scattered  areas  in  the  posterior  portions  of 
the  upper  lobes  (Northrup).  It  may  occur  either  during  the  acpte  stage  of 
the  inflammation  or  later  when  the  pneumonia  has  become  chronic.  There 
are  no  distinct  stages  in  the  pathology  of  broncho-pneumonia  which  corre- 
spond to  those  of  lobar  pneumonia.  According  to  Northrup,  broncho-pneu- 
monia develops  by  the  irregular  invasion  of  successive  portions  of  the 
lungs,  and  the  process  resolves  in  like  manner.  The  different  consolidated 
areas  in  the  same  lung  may  often  show  all  the  stages.  The  mottled  ap- 
pearance which  is  so  often  noticed  macroscopically  in  these  lungs  may  be 
caused  by  the  presence  of  lobules  of  gray  and  red  hepatization  lying  side  by 
side.  Of  these  inflammatory  products  the  fibrin  disintegrates  quickly,  and  is 
therefore  absorbed  more  rapidly  than  the  cellular  elements,  which  do  not  dis- 
integrate so  readily.  In  lobar  pneumonia,  therefore,  absorption  takes  place 
sooner  than  it  does  in  broncho-pneumonia,  where  the  products  of  inflamma- 
tion are  mostly  cellular  and  resolution  and  absorption  are  naturally  slow. 

Instead  of  the  gradual  disappearance  of  the  various  pathological  lesions 
the  pneumonia  may  persist.  This  persistent  form  of  the  disease  may, 
according  to  Delafield  and  Prudden,  follow  a single  attack  of  acute  broncho- 
pneumonia, or  there  may  be  several  acute  attacks  before  the  chronic  condi- 
tion becomes  evident,  and  the  course  of  the  disease  may  thus  vary  in  different 
cases.  When  this  persistent  broncho-pneumonia  occurs,  the  proliferative 
cells  take  part  in  the  formation  of  new  connective  tissue,  and  in  this  way 
persistent  thickening  is  caused.  The  alveolar  walls  of  certain  portions  may 
become  similarly  thickened.  The  walls  of  the  bronchi  and  their  surround- 
ing tissue  are  especially  subject  to  a persistent  thickening  and  a formation 
of  new  connective  tissue  constituting  chronic  broncho-pneumonia  and  peri- 
bronchitis. The  bronchi  already  dilated  become  still  more  enlarged  by  the 
contraction  of  the  cicatricial  tissue  surrounding  them.  The  uneven  contrac- 
tion of  this  new  tissue,  together  with  the  pressure  within  the  tubes  facilitated 
by  a weakened  condition  of  the  walls,  allows  of  saccular  as  well  as  of  fusi- 
form dilatation  of  the  bronchi.  The  epithelial  cells  of  the  dilated  bronchi 
proliferate,  and,  falling  from  the  bronchial  walls,  mix  with  the  bronchial 
secretion.  The  remaining  epithelium  is  swollen  and  loose.  The  lesions  of 
chronic  broncho-pneumonia  are  frequently  associated  with  tuberculosis  of 
the  bronchial  glands  and  with  other  tubercular  lesions. 

In  connection  with  the  pathological  lesions  occurring  in  chronic  broncho- 
pneumonia a condition  called  fibroid  phthisis  has  in  very  rare  cases  been 
noticed  in  children.  The  lesions  which  represent  fibroid  phthisis  are  mani- 
fested in  the  presence  of  connective  tissue  in  the  lung,  with  a corresponding 
destruction  of  the  true  parenchyma.  These  changes  are  usually  unilateral, 
and  should  not  be  considered  as  representing  a disease,  since  they  merely 
occur  in  the  course  of  various  chronic  pulmonary  affections,  among  which 
are  tuberculosis  and  chronic  broncho-pneumonia. 
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Under  this  microscope  (Fig.  138)  you  will  see  a section  of  the  lung, 
made  by  Dr.  Nortlirup,  taken  from  a young  child  with  chronic  broncho- 
pneumonia. 

Fig.  138. 


Chronic  broncho-pneumonia.  N.  L.  T.,  normal  lung- tissue ; C.  L.  T.,  consolidated  lung-tissue ; 

Br.,  bronchi,  some  of  them  dilated. 

You  will  notice  the  areas  of  consolidated  lung  (C.  L.  T.,  peribronchitis) 
around  the  bronchi,  which  are  dilated  (bronchiectasis).  You  will  also  ob- 
serve that  there  are  areas  of  normal  lung- tissue  (N.  L.  T.). 

Under  this  second  microscope  (Fig.  139)  is  a section,  also  made  by  Dr. 
Northrup,  taken  from  a lung  with  chronic  broncho-pneumonia  in  which  the 
process  has  advanced  still  further  than  in  the  other. 

In  the  middle  of  the  specimen  you  will  see  a dilated  bronchus  with  a 
section  of  a blood-vessel  just  below  it.  There  is  considerable  connective- 
tissue  formation  about  both.  Here  you  see  that  the  process  of  a peribron- 
chitic  pneumonia  has  gone  further  than  in  the  other  specimen  (Fig.  138), 
and  that  there  is,  in  addition  to  the  dilated  bronchi  with  the  surrounding 
cellular  infiltration,  a tendency  to  the  formation  of  connective  tissue  in  the 
interlobular  septa.  This  is  the  form  of  chronic. broncho-pneumonia  which 
is  sometimes  called  interstitial  pneumonia,  and  is  usually  characterized  by 
a long  course  and  delayed  recovery. 

A frequent  lesion  which  occurs  in  the  course  of  broncho-pneumonia  is 
emphysema.  According  to  Nortlirup,  it  is  usually  vesicular  and  situated  in 
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the  anterior  portion  of  the  upper  lobes.  It  .s  due  to  the  dtmmrshed l amount 
of  air-capaeity,  together  with  the  violent  introduction  of  air  into  the  chest 
caused  by  dyspncea  and  coughing.  This  distention  of  the  air-vesicles 
supposed  usually  to  disappear  with  the  subsidence  of  the  lesion  which 
causing  the  emphysema.  Emphysema,  both  of  the  vesieulai  and  of 
interstitial  variety,  most  commonly  occurs  in  the  pneumonia  which  follows 

pertussis. 

r IRQ 


Chronic  broncho-pneumonia.  Br.  dl„  dilated  bronchus ; Th.  L.  T.,  thickened  lung-tissue ; 

Br.  Pn.,  broncho-pneumonia. 


The  interstitial  variety  may  exist  in  the  form  of  superficial  sacs  formed 
by  the  rupture  of  air-vesicles  beneath  lifting  the  pleura,  or  it  may  extend 
between  the  lobules  in  V-shaped  tracts  from  the  anterior  edge  of  the  upper 
lobe  even  to  the  root  of  the  lung. 

Symptoms. — The  symptoms  of  broncho-pneumonia  vary  greatly,  owing 
to  the  many  different  lesions  which  commonly  occur  in  the  disease  and  which 
by  their  greater  or  less  severity  make  its  course  exceedingly  irregular.  In 
so  many  instances  is  the  broncho-pneumonia  secondary  to  some  other  disease 
that  the  symptoms  are  necessarily  modified  by  those  of  the  initial  affection. 
Thus,  where  broncho-pneumonia  arises  in  the  course  of  diphtheria,  the 
symptoms  are  often  obscured  by  the  severity  of  the  general  symptoms  of 
the  diphtheria.  Where  broncho-pneumonia  is  secondary  to  measles  and  to 
pertussis,  although  at  times  its  onset  is  difficult  to  detect,  yet,  as  a rule,  the 
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q.uek  respirations,  the  marked  and  continuous  rise  of  temperature,  and  the 
evident  exacerbation  in  the  severity  of  the  pulmonary  symptoms,  usually 

pZnent 'aT'  t , Ven  ^ «fe»  We  become 

prominent  Ite  onset  however,  in  measles  is,  as  a rule,  rapid,  while  in 

pertussis  it  is  slow  and  insidious.  1 ’ 


The  group  of  symptoms  which  characterises  a broncho-pneumonia  arising 
during  the  course  of  bronchitis  is  somewhat  more  definite.  In  place  of  the 
moderate  temperature  and  the  absence  of  signs  of  serious  disease  which  are 
usually  met  with  in  the  course  of  an  ordinary  bronchitis,  when  broncho- 
pneumonia supervenes  the  temperature  rises,  the  pulse  and  respirations  are 
quickened,  the  alae  nasi  dilate,  there  is  more  or  less  cyanosis,  the  cough 
becomes  more  frequent  and  painful,  and  the  general  aspect  of  the  patient  is 
t iat  of  one  suffering  from  an  affection  of  a severe  type. 

The  temperature  in  broncho-pneumonia  varies  greatly,  according  to  the 
extent  and  severity  of  the  lesions.  Corresponding  to  the  intensity  of  the 
pneumonic  onset,  or  to  the  especial  disease  which  it  complicates,  the  temper- 
ature rises  rapidly  or  slowly  and  insidiously.  The  most  common  course  in 
mild  cases  with  gradual  onset  and  terminating  in  recovery  is  for  the  tem- 
perature to  rise  gradually  to  39.4°  or  40°  C.  (103°  or  104°  F.),  then  to 
have  a morning  remission  of  three  or  four  degrees  for  a number  of  days,  and 
then  to  fall  irregularly  by  lysis.  A crisis  is  very  rare  in  broncho-pneu- 
monia, but  sometimes  occurs.  Although  the  remissions  in  the  temperature 
during  the  active  stage  of  the  disease  are  often  quite  marked,  yet,  as  a rule, 
the  temperature  does  not  at  this  time  fall  to  the  normal.  This  is  of  service 
in  differentiating  certain  cases  of  broncho-pneumonia,  as  well  as  lobar  pneu- 
monia, from  malaria.  Occasionally  the  temperature  is  reversed,  the  highest 
point  being  reached  in  the  morning.  This  is  rare,  and  is  of  no  especial  sig- 
nificance. Where  the  temperature  instead  of  remitting  remains  high  and 
steadily  rises,  the  disease,  as  a rule,  soon  terminates  fatally.  Instead  of  the 
continued  high  temperature  which  occurs  so  often  in  fatal  cases,  a low  tem- 
perature of  only  a few  degrees  above  normal  is  sometimes  met  with,  usually 
where  the  vitality  is  low  and  the  power  of  reaction  slight.  The  duration  of 
the  heightened  temperature  is  very  variable  in  broncho-pneumonia,  and  may 
last  for  a number  of  days  or  for  weeks  without  the  necessary  result  of  the 
grave  lesions  of  a more  chronic  process. 

The  pulse  and  respiration,  though  quickened,  vary  according  to  the 
severity  of  the  disease  and  also  according  to  the  degree  of  nervous  excite- 
ment. This  latter  is  a very  important  element  to  be  considered  in  deter- 
mining the  gravity  of  their  rate.  The  pulse  is  at  times  very  rapid,  160-180, 
and  even  higher ; it  usually  varies  from  130  to  150  or  160  ; though  regular 
and  full  at  first,  it  becomes  weak  and  sometimes  irregular  as  the  disease 
progresses,  and  is  very  apt  to  remain  rapid  even  after  the  temperature  has 
declined  and  convalescence  has  been  established.  The  respirations  may  be 
quickened  by  an  unusually  high  temperature,  but  depend  mostly  on  the 
extent  of  the  involvement  of  the  alveoli.  They  vary  from  50  to  80,  but 
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they  may  be  even  higher,  and  are  accompanied  by  dilatation  of  the  al®  nasi. 
The  respiration  often  shows  a pause  after  inspiration  instead  of  after  expi- 
ration, as  occurs  in  normal  respiration,  and  is  usually  accompanied  by  an 

expiratory  moan. 

This  sign,  however,  is  not  characteristic  of  broncho-pneumonia,  as  it  may 
occur  in  lobar  pneumonia  and  in  various  affections  where  the  circulation  is 
interfered  with  and  where  respiration  is  painful.  In  like  manner  the  dilata- 
tion of  the  alse  nasi  may  occur  in  any  disease  accompanied  by  a heightened 
temperature  and  nervous  excitement.  Temporary  exacerbations  and  changes 
in  the  rhythm  of  respiration  are  quite  common  in  broncho-pneumonia,  and 
in  some  cases  a Cheyne-Stokes  type  of  respiration  has  been  noticed.  This 
sign  is  usually  one  of  grave  import.  Recession  of  the  epigastrium  and  of 
the  intercostal  spaces  commonly  occurs  in  broncho-pneumonia,  and  varies 
according  to  the  severity  of  the  pulmonary  lesions.  In  infants  painful 
respiration  is  shown  by  a frown  rather  than  by  crying,  while  in  young 
children  it  is  shown  by  their  whimpering  and  suppressed  cries. 

The  physical  signs  of  broncho-pneumonia  are  almost  entirely  those 
of  the  accompanying  bronchitis,  but  in  typical  cases  they  correspond  to  the 
various  pathological  lesions  which  I have  just  described.  According  as 
larger  or  smaller  areas  of  the  lung  are  involved,  corresponding  areas  of 
dulness  on  percussion  may  be  found,  provided  these  areas  are  sufficiently 
extensive  not  to  be  masked  by  other  resonant  portions  of  the  lungs.  They 
can,  as  a rule,  be  detected  best  by  very  light  percussion.  These  areas  of 
dulness  are  usually  bilateral  and  of  somewhat  varied  extent,  though,  as  I 
have  already  stated,  an  entire  lobe  may  in  rare  instances  be  sufficiently 
involved  by  the  broncho-pneumonic  process  to  produce  very  extensive  areas 
of  dulness.  Over  the  area  of  dulness  bronchial  respiration,  and  in  some 
cases  increased  vocal  resonance  and  fremitus,  may  be  found.  On  ausculta- 
tion moist  rales  of  all  sizes  may  be  heard  all  over  the  lungs,  or,  as  is  more 
usual,  in  circumscribed  areas. 

A symptom  which  occurs  quite  commonly  in  broncho-pneumonia  is 
cyanosis.  This  may  not  only  arise  from  the  interference  with  the  oxygena- 
tion of  the  blood  from  the  lesions  involving  the  air-vesicles,  but  may  also  be 
produced  by  a temporary  atelectasis  of  certain  portions  of  the  lungs.  The 
cyanosis  is  often  accompanied  by  attacks  of  dyspnoea.  When  these  symp- 
toms result  from  atelectasis,  the  temperature,  as  a rule,  does  not  rise,  but  may 
even  be  somewhat  reduced,  and  areas  of  dulness  may  be  detected  on  percus- 
sion. During  these  paroxysms  the  skin  is  often  cold  and  moist.  When  the 
cause  of  the  atelectasis,  whether  it  be  obstruction  by  plugs  of  mucus  or  pus 
or  temporary  exhaustion  of  the  contractile  powers  of  certain  portions  of  the 
lungs,  has  been  removed,  the  cyanosis  and  dyspnoea  pass  away  and  the 
general  symptoms  improve.  These  symptoms  may  arise  at  various  periods 
during  the  course  of  broncho-pneumonia,  and  unless  the  atelectasis  passes 
off  within  a few  days  a fatal  issue  is  very  apt  to  result. 

Well-marked  physical  signs,  especially  dulness  on  percussion,  are  usually 
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und  at  the  bases  of  both  lungs  behind,  and  also  between  the  scapula  and 
\eitebial  column,  lhe  earliest  changes,  however,  in  percussion  and 
auscultation  are  often  first  detected  in  the  highest  part  of  the  axilla.  These 
signs  of  consolidation  are  rarely  found  in  the  early  days  of  the  disease 
when  the  bronchitic  signs  are  usually  all  that  can  be  detected.  The  physical 
signs  are  markedly  modified  when  atelectasis  or  emphysema  is  present. 

In  cases  which  recover,  resolution  takes  place  slowly  and  the  lung 
giac  ually  leturns  to  the  normal  condition.  Great  weakness  and  prostration 
often  last  for  a long  time.  Relapses  are  quite  common. 

Complications.— Pleurisy  of  a light  grade  is  not  an  uncommon  com- 
plication of  broncho-pneumonia.  Abscess  and  gangrene  sometimes,  though 
very  rarely,  arise.  A case  of  the  latter  occurred  at  the  Boston  Children’s 
Hospital  in  the  service  of  Dr.  Morrill. 

A veiy  fiequent  and  important  complication  of  broncho-pneumonia  is 
tuberculosis. 

In  ceitain  cases  of  the  fulminant  type  of  broncho-pneumonia  the  post- 
mortem examinations  show  extensive  deposits  of  miliary  tubercle,  which  in 
these  cases  is  the  cause  of  the  accompanying  acute  inflammation.  This  con- 
dition is  called  tubercular  broncho-pneumonia.  • 


A fiequent,  short,  hacking,  and  painful  cough  is  a constant  symptom 
from  the  beginning  of  the  disease,  and  even  after  resolution  has  taken 
place  this  may  continue  for  a long  period.  Infants  and  young  children, 
even  up  to  the  age  of  seven  or  eight  years,  have  often  not  learned  to  ex- 
pectorate, so  that  we  cannot,  as  in  adults,  judge  of  the  character  of  the 
sputum.  When  the  sputum  is  seen  it  corresponds  to  the  pathological  exu- 
dation which  I have  just  described  when  speaking  of  the  pathology  of  the 
disease.  Vomiting  is  at  times  met  with,  and  diarrhoea  is  not  uncommon. 
In  certain  cases  disturbance  of  the  gastro-enteric  tract  is  present  from  the 
very  beginning,  and  the  intestinal  disease  is  apparently  as  important  a 
feature  of  the  attack  as  the  pulmonary  part.  As  the  attack  progresses 
the  child  loses  much  iu  weight,  the  face  often  looks  pinched,  and  at  times 
during  the  height  of  the  disease  there  is  a certain  amount  of  delirium, 
which  in  combination  with  other  grave  symptoms,  such  as  uncontrollable 
diarrhoea  and  a depressed  temperature,  is  a serious  symptom. 

Diagnosis. — The  diagnosis  of  broncho-pneumonia  should  first  be  made 
from  the  bronchitis  which  ordinarily  accompanies  it.  This  has  already 
been  sufficiently  referred  to  in  speaking  of  the  diagnosis  of  bronchitis. 

The  differential  diagnosis  between  the  non-tubercular  and  the  tubercular 
forms  of  broncho-pneumonia  is  important,  but  can  rarely  be  made  in  the 
early  stages  of  the  disease,  as  the  lesions  are  the  same,  and  a bacteriological 
examination  of  the  sputum  in  these  cases  can  seldom  be  obtained. 

The  disease  which  should  be  especially  considered  in  making  the  diag- 
nosis of  broncho-pneumonia  is  lobar  pneumonia.  The  two  diseases  are  per- 
fectly distinct,  in  onset,  course,  duration,  and  termination,  and  can  best  be 
described  when  I speak  of  the  diagnosis  of  lobar  pneumonia  (page  985). 
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Prognosis. — Age  is  a very  important  factor  in  the  prognos.s  of  bron- 
cho-pneumonia. As  Morrill  has  shown  by  a carefully  prepared  table,  a 
We  majority  of  the  fatal  cases  of  broncho-pneumonia  occurs  in  the  first 
two  years  of  life.  The  prognosis  varies  according  to  the  disease  m ; e 
course  of  which  it  occurs.  It  is  most  grave  when  it  occurs  in  pertussis, 
especially  in  infants,  and  the  younger  the  child  the  more  fatal  the  disease 
Next  to'  pertussis,  the  gravity  of  the  prognosis  is  greatest  in  measles  and 
diphtheria  When  it  occurs  in  such  diseases  as  rhachitis  and  tuberculosis, 
or  where  the  individual  has  not  been  well  cared  for,  the  prognosis  is  also 
very  unfavorable.  I have  already  referred  to  the  temperature  as  a prog- 
nostic sign  in  broncho-pneumonia.  According  to  Holt’s  observations,  the 
highest  mortality  occurs  among  the  cases  of  shortest  duration,  and  tie 
disease  is  universally  fatal  when  its  duration  is  shorter  than  four  days. 
After  this  early  period  of  danger  is  passed  the  prognosis  becomes  much 
more  favorable,  the  lowest  death-rate  in  Holt’s  cases  being  met  with  in 
cases  terminating  in  from  eight  to  fourteen  days.  When  the  disease  lasts 
for  more  than  two  weeks  the  chances  of  recovery  are  lessened  every  day 
that  the  temperature  remains  raised.  The  cases  in  which  there  is  a veiy 
high  temperature,  41.1°  C.  (106°  F.),  are  usually  fatal.  Where  the  disease 
is  protracted,  death  generally  occurs  from  exhaustion. 

Treatment. — The  treatment  of  broncho-pneumonia  is  that  of  the 


special  disease  to  which  it  is  secondary.  The  strength  should  be  carefully 
supported  from  the  time  that  the  disease  is  first  detected  until  convalescence 
has  been  completely  established.  The  patient  should  be  carefully  nursed,  as 
the  nursing  is  the  most  important  part  of  the  treatment  of  broncho-pneu- 
monia and  requires  much  judgment  and  intelligence.  The  atmosphere  of  the 
room  should  be  equable,  the  temperature  from  20°  to  21.1°  C.  (68°  to  70° 
F.),  and  especial  attention  should  be  paid  to  the  ventilation.  The  heat  and 
ventilation  obtained  from  an  open  wood  fire  are  especially  valuable.  As 
few  drugs  as  possible  should  be  given,  since  there  is  no  drug  which  will  cut 
short  the  disease,  and  most  of  the  drugs  commonly  used  in  the  treatment 
of  pulmonary  affections  are,  as  a rule,  of  more  harm  than  benefit  in  bron- 
cho-pneumonia. The  vitality  of  infants  and  young  children  is  so  easily 
lessened  by  a disease  so  severe  as  broncho-pneumonia  that  the  respiratory 
power  is  likewise  quickly  diminished,  and  we  should  avoid,  except  where 
they  are  especially  needed,  such  drugs  as  opium.  Ipecac  in  minute  doses 
seems  to  facilitate  the  removal  of  the  mucus.  During  severe  paroxysms 
an  atmosphere  of  steam  or  the  administration  of  oxygen  is  indicated,  accord- 
ing as  the  symptoms  seem  to  be  produced  by  a tenacious  exudate  or  by 
unaerated  lung-tissue.  In  cases  where  cyanosis  and  dyspnoea  are  urgent,  if 
these  depend  upon  mechanical  obstruction  with  its  resulting  atelectasis,  an 
emetic  is  occasionally  demanded.  In  some  cases,  also,  where  much  exhaus- 
tion arises  from  incessant  coughing,  small  doses  of  tinctura  opii  camphorata 
may  be  used  with  caution,  and  discontinued  as  soon  as  possible.  When  the 
urgent  symptoms  are  caused  by  the  heightened  temperature,  much  relief 
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«m  be  obtained  by  reducing  the  temperature  by  means  of  the  warm  bath 
given  at  a temperature  of  32.2°  C.  (90°  F.).  This  may  be  followed  by  the 
warm  wet  pack,  which  can  often  be  continued  with  benefit  for  several  hours, 
and  is  especially  beneficial  in  producing  deep  inspirations  and  thus  aerating 
dependent  portions  of  the  lung.  The  position  of  the  child  should  be  changed 
fiom  time  to  time,  as  there  is  a tendency  for  the  inflammatory  exudate  to 
collect  in  the  lower  and  back  portions  of  the  lungs.  The  administration  of 
food  at  regular  intervals  is  very  important,  and  should  be  carried  out  rigor- 
ously. In  most  cases  the  chief  part  of  the  diet,  if  possible,  should  be  milk. 
Although  vomiting  may  occur  in  certain  cases,  as  a rule,  if  the  diet  is  care- 
fully legulated  and  the  milk  given  once  in  two  hours  with  stimulants 
adapted  to  the  condition  of  the  especial  case,  an  over-sensitive  condition  of 
the  stomach  is  seldom  a serious  obstacle  to  the  treatment.  In  a number  of 
cases  the  paroxysmal  attacks  of  cyanosis  and  dyspnoea  may  be  caused  by  a 
weak  heart.  In  these  cases  the  administration  of  brandy  and  digitalis,  the 
latter  in  the  form  either  of  tincture  or  of  infusion,  for  a few  days,  until  the 
cardiac  condition  has  improved,  is  indicated.  Strychnine  and  nitroglycerin 
may  also  be  used,  and  the  former  is  considered  especially  important. 

When  convalescence  has  been  established  the  children  are  often  left  in 
a very  weak  condition,  and  careful  attention  should  then  be  paid  to  the 
nursing  and  to  the  general  hygiene.  The  strength  should  be  restored  by 
means  of  tonics,  and,  if  possible,  the  child  should  be  removed  to  an  equable, 
warm  climate. 


Case  461. 


Acute  broncho-pneumonia.  Female,  4%  years  old.  The  black  circles  indicate  areas  of 
consolidated  lung-tissue ; the  black  spots  indicate  rales. 


Here  is  a little  girl  (Case  461),  four  and  a half  years  old,  in  whom  the  physical  exami- 
nation shows  very  marked  lesions  of  broncho-pneumonia. 

There  is  no  tubercular  history  in  her  family.  She  had  scarlet  fever  when  she  was  one 
year  old,  measles  when  she  was  one  and  a half,  pertussis  and  varicella  when  she  was  three, 
and  bronchitis  when  she  was  three  and  a half  years  old.  She  had  otherwise  always  been 
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well  up  to  nine  days  ago,  when  she  began  to  complain  of  headache  and  pain  in  her  chest. 
At  that  time  she  vomited,  and  two  days  later  began  to  cough  and  to  be  rather  somnolent. 

CHART  33.  (Cask  461.) 


Her  bowels  were  regular.  On  physical  examination  the  child  is  found  to  be  rhachitic,  as 
shown  by  a rosary,  enlarged  epiphyses  of- the  wrists  and  ankles,  and  marked  bowing  of  the 
egs.  On  entering  the  hospital  her  pulse  was  160,  her  respirations  60,  and  her  temperature 
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39.4°  C.  (103°  F.)  in  the  morning  and  40°  C.  (104°  F.)  in  the  evening.  She  seemed  very 
sick,  had  considerable  cough,  but  no  expectoration  ; there  was  some  dyspnoea,  and  at  times 
she  was  somewhat  cyanotic.  On  examining  the  chest  the  percussion  was  found  to  he  reso- 
nant, hut  throughout  both  lungs  there  were  moist  rales.  Nothing  abnormal  was  detected 
on  examining  the  heart  and  abdomen.  She  was  treated  with  milk  and  brandy. 

On  the  following  day  she  was  in  about  the  same  condition,  and  her  pulse,  respirations, 
and  temperature  were  as  on  entering  the  hospital.  In  certain  circumscribed  areas  in  both 
backs  slight  dulness  was  detected  on  percussion,  with  moist  rales  around  the  edges  of  these 
areas. 

On  the  third  day  the  pulse  had  fallen  to  136,  the  respirations  to  40,  and  the  tempera- 
ture to  38.3°  C.  (101°  F.). 

To-day,  the  ninth  day  of  the  disease,  the  pulse  is  stronger  and  the  child’s  condition  is 
very  much  improved.  The  dyspnoea  has  disappeared  almost  entirely,  there  is  no  cyanosis, 
and  she  is  more  comfortable.  On  examining  the  front  of  the  chest  you  notice  that  the 
resonance  on  percussion  is  normal,  and  I find  no  abnormal  sounds  on  auscultation.  On 
examining  the  back  you  will  find  certain  circumscribed  areas  of  dulness,  the  borders  of 
which  I have  marked  in  black.  One  of  these  areas  is  between  the  edge  of  the  scapula 
and  the  vertebral  column,  another  is  at  the  right  base  in  the  posterior  axillary  region,  and 
another  is  at  the  left  base  just  below  the  angle  of  the  scapula.  Over  these  areas  of  dulness 
bronchial  respiration  is  heard.  Just  outside  of  the  areas  of  dulness  can  be  heard  in  limited 
areas  moist  rales  of  various  sizes,  which  I have  indicated  by  black  dots.  You  will  notice 
that  the  physical  signs  in  this  case  of  broncho-pneumonia  correspond  to  the  areas  where  the 
lesions  of  this  disease  are  usually  detected  on  physical  examination. 

(Subsequent  history.)  Five  days  later  the  child  was  found  to  have  much  improved. 
During  the  following  ten  days  the  abnormal  signs  in  the  chest  disappeared,  but  the  pulse, 
respirations,  and  temperature  did  not  become  permanently  normal  for  a week  later.  The 
child,  after  remaining  weak  and  debilitated  for  some  weeks,  was  finally  discharged  from  the 
hospital  in  good  condition.  The  chart  of  this  case  is  seen  on  page  975. 


This  case  apparently  arose  in  the  course  of  a slight  bronchitis  occurring 
in  a rhachitic  child.  I have  told  you  that  the  prognosis  of  broncho-pneu- 
monia in  rhachitis  is  usually  unfavorable,  but  in  this  case  the  child  possessed 
sufficient  vitality  not  to  succumb  to  the  disease. 

In  connection  with  this  case,  and  with  what  I have  just  said  of  the 
gravity  of  the  prognosis  of  broncho-pneumonia  when  occurring  in  connec- 
tion with  rhachitis,  I shall  recall  to  your  minds  the  case  which  I lately 
showed  you  in  the  wards  of  the  City  Hospital. 


The  child  (Case  462)  was  two  years  and  one  month  old.  Its  mother  died  of  pulmonary 
tuberculosis.  It  had  bronchitis  when  it  was  one  year  old,  and  the  cough  continued  for 
three  months.  One  week  before  entering  the  hospital  it  was  attacked  with  a severe  cough, 
and  began  to  lose  in  weight  and  to  have  diarrhoea.  A physical  examination  showed  that  it 
was  a case  of  marked  rhachitis.  The  breathing  was  rapid  and  labored,  there  was  consider- 
able cyanosis,  and  the  child  was  dull  and  somnolent.  Patches  of  dulness  were  found  in 

various  parts  of  the  lungs,  with  moist  rales  of  different  sizes  The ^*7^0  Z2 ° to 
to  150,  the  respirations  from  80  to  90,  and  the  temperature  from  38.8  to  40  C.  (10-  to 
104°  F.).  The  symptoms  increased  in  severity,  the  child  grew  weaker,  and  on  the  second 

day  after  it  entered  the  hospital  it  died  suddenly. 


When  broncho-pneumonia  attacks  a child  with  such  marked  rhachitis  as 
was  shown  in  this  case,  a fatal  issue  almost  always  results. 

Here  is  a chart  (Chart  34,  page  977)  showing  the  temperature  and  pulse 
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of  an  infant  (Case  463)  eight  months  old,  from  the  nineteenth  day  of  an 
attack  of  broncho-pneumonia  until  convalescence  was  established. 


CHART  34. 


Acute  broncho-pneumonia.  Infant,  8 months  old.  Recovery  in  thirty-six  days. 


The  infant,  a male,  had  always  been  strong  and  well.  The  parents  were  healthy,  but 
on  the  father’s  side  a number  of  brothers  and  sisters  had  died  of  pulmonary  tuberculosis. 
It  was  being  nursed  by  its  mother,  who  was  strong  and  well.  On  December  16  the  infant 
did  not  seem  well,  and  on  the  following  day,  after  having  passed  a restless  night,  bronchial 
respiration  and  rales  were  detected  at  the  base  of  the  right  lung.  The  temperature  on  that 
day  varied  from  38.3°  C.  (101°  F.)  in  the  morning  to  39.4°  C.  (103°  F.)  in  the  evening. 
There  were  no  symptoms  except  a slight  cough,  and  the  respirations  were  accompanied  by 
an  expiratory  moan.  Until  December  23  it  took  about  a quart  of  milk  in  the  twenty-four 
hours,  but  on  the  24th  it  refused  to  take  any  food,  and  the  temperature,  which  had  been 
gradually  coming  down  so  as  to  reach  almost  38.3°  C.  (101°  F.)  in  the  evening,  began  to 
rise,  and  dulness  and  fine  rales  were  detected  in  the  left  lower  back.  The  pulse  at  this 
time  rose  to  160,  but  was  regular  and  strong;  the  respirations  varied  from  60  to  70.  The 
ala3  nasi  showed  more  active  dilatation,  and  there  was  slight  twitching  of  the  arms  and 
hands.  The  cough  became  more  frequent,  and  there  was  slight  diarrhoea.  These  svmp- 
toms  continued  for  several  weeks,  when  they  lessened  in  severity  and  the  temperature  fell 
to  the  normal. 

The  case  was  treated  with  brandy  and  digitalis,  and  finally  recovered  entirely. 

When  this  child  was  eight  years  old  he  was  attacked  with  purpura  rheumatica, 
followed  in  a month  by  nephritis,  and  one  month  later  by  a severe  attack  of  broncho- 
pneumonia, which  involved  extensive  areas  in  both  lungs  and  was  accompanied  by  constant 
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diarrhoea,  delirium,  cyanosis,  and  dyspnoea,  resulting  in  death  from  exhaustion  in  the 
second  week  of  the  disease. 

This  next  case,  a girl,  two  yqars  old  (Case  464),  had  up  to  the  present  attack  been  strong 

CHART  35. 


and  well.  There  is  no  tuberculous  history  in  the  family.  She  entered  the  hospital  six  days 
ago,  and  was  placed  in  the  isolating  ward,  as  she  was  found  to  have  measles.  On  entrance 
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her  temperature  was  .39.8°  C.  (103.7°  F.),  the  pulse  was  120,  and  the  respirations  were  62^ 
An  examination  of  the  chest  showed  the  heart  to  be  normal.  The  percussion  showed 
normal  resonance  and  harsh  puerile  respiration,  with  numerous  line  and  coarse  moist  rales 
throughout  both  lungs.  Nothing  else  abnormal  was  detected.  _ 

Five  days  ago  the  temperature  fell  to  38.1°  0.  (100.7°  F.)  four  days  ago  to  87.8  0. 
199  2°  F ) and  day  before  yesterday  was  just  above  normal.  During  these  days  the  efflo- 
rescence rapidly  faded,  and  she  seemed  better.,  though  she  occasionally  had  a harsh  cough 
Yesterday  she  had  a slight  rise  of  temperature,  but  there  were  no  marked  symptoms  until 
to-day,  when  the  temperature  rose  to  40°  C.  (104°  F.),  the  pulse  to  160,  and  the  respira- 
tions to  50.  She  is,  as  you  see,  very  restless,  and  has  considerable  dyspncea.  She  is  pallid 
and  sometimes  slightly  cyanotic.  On  physical  examination  there  is  found  diminished  reso- 
nance over  an  area  in  the  lower  part  of  the  left  back.  Over  this  area  the  breathing  is  bron- 
chial, and  there  is  also  a number  of  moist  rales.  On  the  right  side  of  the  thorax,  especially 
at  the  base  of  the  lung,  there  are  numerous  coarse  moist  rales  and  harsh  respiration,  but 
no  dulness. 

This  case  illustrates  the  rapid  development  of  a broncho-pneumonia  during  an  attack 
of  measles,  occurring  after  the  temperature  produced  by  the  measles  had  fallen  to  the  nor- 
mal and  while  the  efflorescence  was  disappearing.  The  physical  signs  show  the  presence 
of  small  areas  of  consolidation  in  the  left  lung,  and  the  usual  diffuse  bronchitis  throughout 
the  right  lung  and  parts  of  the  left  lung. 

(Subsequent  history.)  This  chart  (Chart  35)  shows  the  course  of  the  temperature, 
pulse,  and  respiration  during  the  next  twelve  days.  The  pulse  continued  to  be  rapid  and 
the  respirations  to  be  somewhat  raised  for  some  days  after  the  temperature  became  normal. 
The  abnormal  signs  in  the  chest  disappeared,  and  the  child  made  a rapid  recovery. 


Chronic  Broncho-Pneumonia. — I have  already  described  the  patho- 
logical lesions  which  occur  in  chronic  broncho-pneumonia.  In  a certain 
number  of  cases,  after  a child  has  had  an  attack  of  acute  broncho-pneumonia 
the  physical  signs  of  consolidation  may  persist,  although  apparent  recovery 
has  occurred  so  far  as  the  general  symptoms  are  concerned.  When  this 
occurs  the  fever  may  return  after  a variable  period,  and  the  child,  after 
having  become  still  more  emaciated,  may  die  after  a number  of  months  of 
exhaustion.  Instead  of  this  fatal  issue,  the  child,  as  has  been  shown  by 
Delafield,  may  be  left  with  a chronic  form  of  the  disease,  which  may  last 
for  many  years  and  be  accompanied  by  symptoms  of  cough,  dyspnoea,  and 
at  times  periods  of  fever.  The  most  common  termination  of  these  cases  is 
in  acute  general  miliary  tuberculosis.  In  certain  cases,  however,  where 
only  a small  portion  of  the  lung  has  been  affected,  the  child  may  recover 
as  it  grows  older.  Broncho-pneumonia  of  a subacute  or  a chronic  type  is  so 
apt  to  develop  in  the  lungs  of  young  children  during  the  course  of  any 
disease  of  a prolonged  nature,  that  frequent  examinations  of  the  lungs 
should  be  made,  in  order  that  the  insidious  development  of  these  pulmonary 
lesions  may  not  be  overlooked. 

The  treatment  of  these  chronic  cases  of  broncho-pneumonia  is  essentially 
climatic.  The  child  should  be  taken  to  a warm  dry  climate  of  high  alti- 
tude, where  it  can  live  in  the  open  air,  and  where  it  will  not  be  subjected  to 
frequent  atmospheric  changes. 

Atelectasis. — Atelectasis  is  a collapsed  and  unaerated  condition  of  the 
air-vesicles.  It  may  be  congenital  or  acquired. 

Congenital  atelectasis  arises  because  the  infant  has  not  sufficient  general 
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vitality  and  respiratory  power  at  birth  to  inflate  fully  all  parts  of  its  Innas 
There  may  be  an  obstruction  by  mucus.  There  are  in  these  cases  areas 
ot  un inflated  pulmonary  vesicles  of  varying  extent.  These  vesicles  at  the 
post-mortem  examination  can  easily  be  artificially  distended,  and  then  can- 
not be  distinguished  from  those  which  have  been  normally  inflated. 

The  symptoms  of  congenital  atelectasis  are  cyanosis,  dyspnoea,  rapid 
respiration,  rapid,  feeble,  and  often  intermittent  pulse,  a temperature  usually 
lowered,  and  dulness  on  percussion  with  lessened  respiration  over  the  atelec- 
tatic area.  These  are  the  typical  physical  signs  of  atelectasis,  but  in  many 
cases  some  or  all  of  these  signs  are  absent  and  the  areas  of  atelectasis  are 
detected  only  at  the  post-mortem  examination. 

The  prognosis  in  these  cases  varies  according  to  the  extent  of  the  pul- 
monary tissue  involved  and  the  vitality  of  the  infant.  As  a rule,  the 
prognosis  is  very  unfavorable. 

The  treatment  of  atelectasis  is  to  stimulate  the  infant,  and  to  endeavor 
to  raise  its  temperature  by  means  of  a warm  pack.  In  a number  of  cases  I 
have  found  the  administration  of  small  quantities  of  oxygen  to  be  of  bene- 
fit. Artificial  inflation  of  the  air-vesicles  has  not  proved  to  be  an  especially 
valuable  form  of  treatment. 

Acquired  atelectasis  is  a symptom  of  some  other  disease,  and  I have 
already  spoken  of  it  sufficiently  in  connection  with  what  I have  said  con- 
cerning broncho-pneumonia.  Acquired  atelectasis  undetected  during  life  is 
frequently  found  at  the  post-mortem  examination  of  infants  and  young 
children  dying  of  almost  any  disease. 

Lobar  Pneumonia. — Lobar  pneumonia  is  an  acute  self-limited  disease 
of  the  lung,  running  a definite  course  and  caused  by  the  diplococcus 
pneumoniae. 
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Fig.  140. 


Diplococcus  pneumoniae. 


Etiology. — Although  lobar  pneumonia  may  occur  at  any  age,  it  is  not 
met  with  so  commonly  in  infancy  and  in  early  life  as  broncho-pneumonia. 
Exposure  to  cold,  and  especially  to  sudden  atmospheric  changes,  apparently 
renders  the  individual  more  susceptible  to  the  invasion  of  the  micro- 
organism which  causes  this  disease.  Here  is  a specimen  (Fig.  140)  of  this 
organism,  taken  from  the  sputum  of  a case  of  lobar  pneumonia.  It  shows 
the  morphology. 


DISEASES  OF  THE  LUNGS. 


981 


According  to  Delafield  and  Prudden,  these  germs  during  their  develop- 
ment are  distinctly  spheroidal,  but  in  their  mature  condition  they  often 
become  slightly  elongated  and  a little  broader  at  one  end  than  at  the 
other,  which  gives  them  a lanceolate  form.  They  are  very  apt  to  occur  in 
pairs’  and  are  frequently  seen  in  short  chains,  but  rarely  in  long  chains. 
Very  frequently  when  growing  in  the  living  animal  the  pneumococcus  is 
surrounded  by  a distinct  homogeneous  capsule  of  varying  thickness.  The 
coccus  itself  is  readily  stained ; the  capsule  is  stained  with  difficulty. 

Pathology. — The  pathological  condition  which  occurs  in  acute  lobar 
pneumonia  is  an  acute  exudative  inflammation  which  involves  progressively 
the  whole  of  one  lobe,  or  the  larger  part  of  one  lung,  or  portions  of  both  lungs. 
There  is  no  especial  distinction  between  the  lesions  of  lobar  pneumonia  as 
they  occur  in  children  and  those  which  are  met  with  in  adults,  except  so  far 
as  the  anatomical  conditions  differ  according  to  the  age  of  the  individual. 
The  stages  of  congestion,  red  hepatization,  gray  hepatization,  and  resolution 
take  place  in  succession  in  the  pneumonia  of  the  child  as  in  that  of  the  adult. 
In  the  stage  of  congestion  the  lung  is  hyperasmic  and  oedematous  and  the  air- 
vesicles  contain  fibrin,  pus,  granular  matter,  red  blood-cells,  and  epithelial 
cells.  The  epithelium  of  the  air-vesicles  is  swollen,  and  there  are  large  num- 
bers of  white  blood-cells  in  the  capillaries.  The  large  bronchi  are  congested. 
The  small  bronchi  contain  the  same  inflammatory  products  as  do  the  air-vesi- 
cles. This  stage  lasts  only  a few  hours,  as  a rule,  but  may  be  protracted  for 
several  days.  When  the  exudation  of  the  inflammatory  products  has  reached 
its  full  development  the  presence  of  these  products  within  the  air- vesicles  and 
bronchi  causes  the  lung  to  be  slightly  enlarged,  and  at  this  time  it  is  said  to 
be  in  the  condition  of  red  hepatization.  After  the  air-vesicles  have  become 
completely  filled  with  exudation  there  follows  a period  during  which  the 
exudation  first  becomes  decolorized  and  then  degenerated.  This  is  the 
period  of  gray  hepatization.  This  happens  at  a variable  time,  which  is 
usually  shorter  in  children  than  in  adults.  The  color  finally  becomes  gray. 
The  exudate  then  undergoes  still  further  degeneration  and  softening,  and  is 
removed  by  the  lymphatics.  This  is  the  stage  of  resolution.  Resolution 
should  begin  immediately  after  defervescence  and  be  completed  within  a few 
days,  but  it  may  not  begin  until  a number  of  days  after  defervescence,  and 
may  be  unusually  protracted. 

The  bronchi  are  almost  always  affected  in  lobar  pneumonia.  The  pneu- 
monic process  may  occur  in  small  patches,  but  usually  involves  an  entire 
lobe.  The  lower  lobes  are  the  ones  which  are  most  frequently  affected  in 
early  life,  but  the  locality  of  the  pneumonia  is  of  pathological  rather  than 
of  clinical  importance,  as  the  disease  may  attack  any  part  of  the  kino's.  It 
is  generally  a unilateral  disease,  but  in  some  cases  it  may  be  bilateral. 

Symptoms. — The  onset  of  acute  lobar  pneumonia  is,  as  a rule,  sudden, 
and  in  the  infant  or  young  child  is  frequently  accompanied  by  vomiting  and 
sometimes  by  convulsions ; the  latter,  however,  is  uncommon  as  an  initial 
symptom  after  the  period  of  infancy.  An  initial  rigor  is  uncommon.  Pain 
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is  probably  present,  but  cannot  usually  be  located  by  the  child  with  the 
same  precision  as  by  the  adult,  young  children  often  referring  the  pain  to 
the  abdomen.  Cough  is  a common  symptom,  not  only  in  the  beginning 
of  the  disease  but  also  during  its  whole  course,  and  often  seems  to  be 
painful.  It  may,  however,  be  absent  for  several  days  in  the  beginning  of 
the  attack.  There  is  rarely  any  expectoration  before  the  seventh  or  eighth 
year.  In  some  cases  during  the  height  of  the  disease  there  is  delirium.  In 
the  milder  cases  the  delirium  may  be  merely  a slight  wandering,  but  in  the 
more  severe  cases  the  children  may  become  much  excited,  and  the  delirium 
may  be  accompanied  by  contracted  or  dilated  pupils,  and  even  involuntary 
passages  of  urine  and  of  faeces,  with  continual  movement  of  the  head,  mus- 
cular twitchings,  and  other  symptoms  which  may  simulate  closely  those  of 
cerebro-spinal  meningitis.  In  place  of  the  delirium  and  the  excited  condi- 
tion there  may  be  a condition  of  stupor  which  sometimes  simulates  the 
stupor  of  tubercular  meningitis.  In  another  set  of  cases  the  nervous  symp- 
toms markedly  simulate  those  of  the  non-tubercular  form  of  meningitis. 
Meningitis  in  any  form,  however,  rarely  occurs  in  the  course  of  pneumonia. 
Violence  of  the  symptoms  is  not  common.  Marked  cerebral  symptoms 
seem  to  depend  more  on  the  height  of  the  temperature  and  the  extent  of 
the  lung  involved  than  on  any  especial  part  of  the  lung  being  affected,  such 
as  the  apices.  In  infancy  and  in  the  early  years  of  childhood,  in  place  of 
these  cerebral  symptoms  there  may  be  simply  an  apathetic  condition  during 
the  height  of  the  disease,  and  the  infant,  although  somewhat  somnolent 
and  restless,  often  shows  no  other  nervous  excitement.  The  course  of  the 
disease  is  usually  shorter  in  young  than  in  older  children. 

The  rate  of  both  the  pulse  and  the  respiration  is  increased,  but  the 
greatest  increase  is  shown  in  the  rate  of  the  respiration.  This  is  much 
higher  pvopoTtioncbtcly  to  that  of  the  pulse  than  is  usually  the  case  in  othei 
affections  which  would  be  likely  to  simulate  lobar  pneumonia.  There  is 
commonly  dilatation  of  the  alee  nasi,  and  it  is  seldom  that  this  symptom  is 
absent  in  pneumonia.  The  pulse  varies  from  many  causes,  among  which  is 
the  nervous  condition  of  the  especial  child.  It  may  be  120  to  loO. 

The  temperature  is  a very  important  symptom  in  acute  lobar  pneumonia, 
and  is  almost  diagnostic  of  the  disease.  In  the  initial  stage  it  rises  at  once 
to  39.4°  or  40°  C.  (103°  or  104°  F.) ; it  remains  high,  with  slight  remis- 
sions of  about  two  degrees  in  the  morning,  for  a number  of  days,  and  then 
in  a large  number  of  cases  falls  to  the  normal  within  twenty-four  hours  by 
crisis.  The  time  when  the  temperature  falls  and  the  crisis  takes  place  varies. 
It  may  occur  as  early  as  the  third  or  fourth  day,  but  is  usually  between  the 
fifth  and  the  eighth  day.  It  may,  however,  be  delayed  until  the  ninth  or 
tenth  day,  and  in  rare  cases  still  longer.  When  the  temperature  falls  at  the 
crisis  of  the  disease  it  is  very  apt  to  be  subnormal,  and  to  remain  so  for  a 
number  of  days.  Sometimes  after  the  temperature  has  fallen  to  the  normal 
it  may  rise  again,  but,  as  a rule,  another  rise  of  temperature  points  towards 
the  involvement  of  some  fresh  area  of  the  lung  or  to  some  complication, 
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such  as  pleurisy.  The  fall  of  temperature  at  the  time  of  the  crisis  is  often 
accompanied  by  symptoms  of  great  prostration  and  even  collapse  and  ft 
is  therefore  important  in  young  children  to  watch  carefully  for  the  crisis 
and  to  be  prepared  to  combat  these  symptoms.  The  normal  height  of  the 
temperature  in  acute  lobar  pneumonia,  according  to  the  extensive  observa- 
tions of  Holt,  is  from  40°  to  40.5°  C.  (104°  to  105°  F ).  In  children 
over  three  years  of  age  the  temperature  curve  resembles  the  adult  type  m 
being  regular  and  falling  by  crisis,  while  under  three  years  of  age  the  pro- 
portion of  typical  cases  is  much  less,  aud  there  is  more  irregularity  m the 
course  of  the  temperature,  which  may  fall  by  lysis.  The  younger  the  indi- 
vidual the  more  likelihood  there  is  to  be  a wide  fluctuation  in  the  range 
of  the  temperature,  which  has  a tendency  to  be  of  the  remittent  type  even 
in  imcomplicated  cases. 

The  physical  signs  of  lobar  pneumonia  are  the  same  as  occur  in  adults. 
There  is  dulness  on  percussion  over  the  affected  area  of  the  lung  where  con- 
solidation has  taken  place,  with  bronchial  respiration,  increased  vocal  fiemi- 
tus,  and  increased  vocal  resonance.  In  the  initial  stage  of  the  disease  fine 
rales  are  heard  at  times,  but  not  so  commonly  in  children  as  in  adults.  When 
resolution  is  taking  place,  moist  rales  of  all  sizes  are  heard.  These  are  the 
typical  signs  of  lobar  pneumonia.  In  some  cases  the  physical  signs  are 
entirely  absent  for  a number  of  days,  and  the  diagnosis  has  to  rest  upon  the 
heightened  temperature,  the  increased  respirations  and  pulse,  and  the  dila- 
tation of  the  alas  nasi.  In  the  early  days  of  the  disease  the  cough  may  be 
absent ; this  renders  the  diagnosis  still  more  difficult.  The  cough  may  con- 
tinue aud  the  physical  signs  remain  unchanged  for  a number  of  days  after 
the  temperature  has  fallen.  The  physical  signs  in  some  cases  immediately 
disappear  when  the  temperature  becomes  normal.  Fine  dry  rales  are  not 
heard  so  frequently  in  the  lobar  pneumonia  of  young  children  as  in  that  of 
adults. 

In  certain  cases,  where  hepatization  of  the  lung  has  taken  place  in  the 
usual  way  and  the  crisis  has  come  with  a fall  of  temperature,  resolution  will 
fail  to  take  place  and  the  lung  will  remain  solidified  sometimes  for  a long 
period.  Although  an  infection  by  the  bacillus  tuberculosis  may  be  sus- 
pected iu  many  of  these  cases,  from  their  protracted  course  and  from  the 
prostration  which  usually  accompauies  them,  yet  such  infection  does  not 
necessarily  take  place,  and  resolution  often  finally  occurs.  In  these  cases  the 
lung  is  left  apparently  in  the  same  normal  condition  as  if  this  variation  in 
the  resolution  had  not  taken  place. 


As  an  illustration  of  delayed  resolution  in  lobar  pneumonia  I shall  report  to  you  the 
case  of  a little  girl  (Case  465),  four  years  old,  who,  when  she  was  perfectly  well  and  strong, 
was  suddenly  attacked  with  vomiting,  pain  in  the  right  side,  and  cough  accompanied,  ac- 
cording to  her  mother,  by  a reddish-brown  sputum.  Physical  examination  on  the  follow- 
ing day  revealed  nothing  abnormal  except  a few  fine  moist  rales  at  the  base  of  the  right  lung 
behind.  The  pulse  was  170,  the  respirations  60,  and  the  temperature  39.4°  C.  (103°  F.).  On 
the  following  day  the  temperature  still  remained  raised,  and  there  was  dulness  on  percussion 
over  the  lower  right  lobe  behind,  with  bronchial  respiration.  On  the  following  day  the  dul- 
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ness  had  extended  over  the  whole  of  the  right  lung  in  front  and  behind.  The  temperature 
varied  from  88.8°  to  39.4°  C.  (102°  to  103°  F.),  the  pulse  from  150  to  1G0,  and  the  respira- 
tions from  50  to  60.  These  symptoms  continued  until  the  eighth  day  from  the  onset  of  the 
attack,  when  the  temperature  was  found  to  be  38.4°  C.  (101.2°  F.),  the  respirations  48, 
and  the  pulse  160.  During  the  next  nine  days  the  temperature,  pulse,  and  respirations 
remained  the  same,  and  there  was  no  change  in  the  physical  signs  of  the  lung,  except 
that  in  addition  to  the  dulness  and  bronchial  respiration  a number  of  fine  moist  rales  were 
heard  in  the  back  and  in  the  axillary  regions.  The  child  was  seen  at  this  time  by  me  in 
consultation  with  Dr.  Calvin  Ellis,  and  the  physical  signs  were  verified.  During  the 
next  week  no  change  took  place  in  the  temperature,  pulse,  respiration,  or  physical  signs. 
Some  days  later  the  temperature  fell  to  the  normal,  the  respirations  to  36,  the  pulse  to  135, 
the  dulness  began  to  disappear,  and  the  numerous  coarse  and  fine  moist  rales  of  resolution 
appeared.  Resolution  took  place  rapidly,  and  a week  later,  thirty  days  from  the  onset  of  the 
attack,  the  lung  appeared  to  be  in  a perfectly  normal  condition.  From  that  time  the  child 
gained  rapidly  in  strength  and  weight  and  recovered  completely. 

In  some  cases  the  child  may  show  the  rational  signs  of  pneumonia,  quick 
respirations,  rapid  pulse,  dilatation  of  the  alse  nasi,  apathy,  delirium,  and 
perhaps  vomiting  and  convulsions,  for  many  days  before  the  physical  signs 
appear  in  the  lung.  In  order  to  illustrate  this  delay  in  the  appearance  of 
the  physical  signs  of  lobar  pneumonia  I shall  report  to  you  briefly  two  cases 
which  I saw  in  consultation  with  Dr.  Chase,  of  Dedham.  The  whole 
course  of  the  disease  and  the  physical  signs  were  so  similar  in  both  instances 
that  one  description  will  suffice  for  both. 

They  were  two  boys  (Cases  466  and  467),  brothers,  the  older  boy  being  three  years  old 
and  the  younger  sixteen  months  old.  The  older  boy  was  attacked  on  November  19,  and 
the  younger  one  on  November  20,  with  continuous  vomiting,  which  lasted  without  much 
intermission  until  November  26.  In  addition  to  the  vomiting  the  temperature  rose  in  the 
first  twenty-four  hours  to  40.5°  C.  (105°  F.),  and  until  November  26  varied  from  40°  to 
40.5°  C.  (104°  to  105°  F.).  The  respirations  varied  from  40  to  50,  and  the  pulse  from  150 
to  160.  Both  children  soon  became  unconscious,  were  very  restless,  rolled  their  heads  con- 
tinuously, and  had  contracted  pupils.  On  November  26  the  temperature  fell  to  39.4°  C. 
(103°  F.),  and  during  the  next  two  days  varied  from  39.4°  to  40°  C.  (103°  to  104°  F.). 
On  November  27  a small  area  of  absolute  dulness  with  bronchial  respiration  was  detected 
in  the  older  boy  over  the  left  upper  lobe  in  front,  and  on  the  following  day  in  the  younger 
boy  over  the  left  lower  lobe  behind.  After  the  first  few  days  there  was  slight  cough  in 
both  cases,  with  movement  of  the  alse  nasi.  On  November  30  the  temperature  in  both 
children  rose  to  40.5°  C.  (105°  F.),  and  until  December  2 it  varied  from  40°  to  40.5°  C.  (104° 
to  105°  F.).  On  the  evening  of  December  2 the  temperature  in  the  older  boy  suddenly 
fell  from  40.5°  C.  (105°  F.)  to  35.5°  C.  (96°  F.).  The  child  became  cold,  the  pulse  became 
feeble,  and  the  respiration  could  scarcely  be  detected.  The  application  of  the  hot  pack  and 
an  enema  of  hot  brandy-and-water  rapidly  revived  the  child.  The  same  fall  of  tempera- 
ture occurred  in  the  other  boy  on  the  following  morning.  In  both  children  signs  of  resolu- 
tion were  detected  before  the  temperature  fell,  the  lungs  in  both  cases  rapidly  became  nor- 
mal, and  after  a short  convalescence  the  children  recovered  completely. 

In  some  cases  lobar  pneumonia  may  attack  both  lungs.  Again,  after  the 
disease  has  run  its  course  and  the  temperature  has  fallen  to  the  normal,  a 
fresh  portion  of  the  lung  may  be  attacked  and  the  temperature  may  rise 
again.  In  rare  instances  in  otherwise  typical  cases  of  lobar  pneumonia  I 
have  been  unable  to  detect  any  rales  over  the  area  ot  solidification  through- 
out the  whole  course  of  the  disease. 
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DiAGNOSis.-The  diagnosis  of  lobar  pneumonia,  when  the  typical  tem- 
perature and  the  characteristic  physical  signs  are  present,  is  not  difficult,  but 
there  are  a number  of  atypical  cases  in  which  a doubt  might  easily  arise  or 
a number  of  days  after  the  invasion  of  the  disease.  An  early  diagnosis 
from  a pleuritic  effusion  and  from  other  pulmonary  affections  is  at  times 

* The  differential  diagnosis  between  lobar  pneumonia  and  a pleuritic  effu- 
sion may  be  quite  difficult  in  the  early  stages  before  the  characteristic  areas 
of  dul ness  have  been  established.  In  both  diseases  dulness  over  a limited 
area,  and  bronchial  respiration  without  any  especial  difference  m the  vocal 
fremitus  and  vocal  resonance,  and  without  evidence  of  a friction-rub  01  o 
rales,  may  make  the  two  diseases  simulate  each  other  closely  and  compel 
us  to  wait  for  further  developments  before  determining  which  disease  is 

present. 

From  tubercular  disease  of  the  lung  the  differential  diagnosis  is  usually 
not  difficult,  except  in  young  infants,  in  whom  the  tubercular  process  with 
its  corresponding  symptoms  may  in  rare  cases  simulate  lobar  pneumonia. 

The  disease  from  which  a differential  diagnosis  should  especially  be  made 
is  broncho-pneumonia.  Lobar  pneumonia  and  broncho-pneumonia  are  so 
distinct,  however,  in  their  previous  history,  initial  stage,  course,  and  dura- 
tion that,  if  care  be  taken  to  note  closely  all  these  stages  of  the  two  diseases 
and  to  arrive  at  a diagnosis  from  the  evidence  given  by  all  the  stages  and 
not  by  any  one  stage,  the  diagnosis  can,  except  in  the  very  early  days  of  the 
disease,  usually  be  determined.  Lobar  pneumonia,  in  contradistinction  from 
broncho-pneumonia,  is  a primary  disease,  characterized  by  a sudden  onset 
and  a regular  temperature,  the  rise  being  sudden.  This  is  accompanied  by 
a corresponding  rapidity  of  the  pulse  and  respirations,  dulness  on  percus- 
sion usually  involving  and  limited  to  one  lobe  or  one  lung,  with  increased 
vocal  fremitus  and  resonance,  and  bronchial  respiration  over  the  dull  area. 
This  is  followed  by  a fall  of  temperature  and  by  a rapid  resolution.  The 
duration  is  short  and  definite.  Broncho-pneumonia,  on  the  other  hand,  is 
usually  secondary  to  a preceding  bronchitis,  occurring  either  alone  or  in  the 
course  of  some  other  disease.  It  is  characterized  by  a slow  and  insidious 
onset,  except  when  occurring  in  the  course  of  measles ; it  has  an  irregular 
temperature,  the  rise  usually  not  being  so  sudden  or  so  high  as  in  lobar 
pneumonia,  and  the  respirations  and  pulse  slowly  rising  with  the  tempera- 
ture. There  is  often  an  absence  of  change  in  percussion,  the  dulness  if 
present  showing  itself  in  small  patches  and  commonly  in  both  lungs.  There 
is  also  often  an  absence  of  marked  vocal  fremitus  or  vocal  resonance,  and 
of  bronchial  respiration,  except  where  the  patches  of  dulness  are  pronounced. 
Moist  rales  of  all  sizes  may  be  heard  in  circumscribed  areas  throughout  both 
lungs.  The  temperature  is  usually  of  a remittent  type,  and  this  condition 
lasts  for  weeks  rather  than  days.  The  resolution  is  slow.  The  duration  is 
often  prolonged.  If  these  pictures  of  the  two  diseases  are  borne  in  mind, 
an  error  in  the  differential  diagnosis  will  seldom  be  made.  In  the  doubt- 
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fill  cases  where  the  characteristic  course  of  either  disease  is  absent,  it  will 
usually  be  found  that  we  are  dealing  with  a case  of  broncho-pneumonia 
w neb  is  an  exceedingly  variable  disease,  rather  than  with  lobar  pneumonia 

in  which  some  ot  the  characteristic  features  of  the  disease  are  almost  inva- 
riably present. 

In  making  the  diagnosis  between  pneumonia  and  meningitis  it  is  of 
much  aid  to  remember  that  the  slow  intermittent  pulse,  slow  irregular  respi- 
ration, and  moderate  temperature  of  meningitis  are  uncommon  in  lobar 
pneumonia,  where  in  most  cases  the  pulse  is  quick  and  regular,  the  respira- 
tions rapid,  and  the  temperature  high.  It  is  not  uncommon,  however,  to 
find  irregularities  and  intermissions  in  the  rapid  pulse  of  pneumonia.  The 
younger  the  individual,  as  I have  already  stated  in  my  lecture  on  menin- 
gitis (page  612),  the  more  likely  are  the  symptoms  of  tubercular  menin- 
gitis to  be  replaced  by  those  of  the  non-tubercular  form  of  the  disease,  which 
may  often  simulate  closely  the  symptoms  of  pneumonia.  The  convulsions 
v hich  occui  in  pneumonia  do  not  differ  from  those  which  occur  in  menin- 
gitis 01,  in  fact,  in  any  other  acute  disease.  A careful  physical  examina- 
tion should  be  made  at  every  visit,  once  or  twice  a day  if  possible,  as  in 
this  way  the  masked  symptoms  of  a pneumonia  may  at  times  be  detected 
where  they  would  be  overlooked  if  only  an  occasional  examination  were 
made. 

After  the  first  four  or  five  days,  as  a rule,  the  differential  diagnosis  be- 
tween cerebral  disease  and  pneumonia  is  not  difficult. 

Complications. — The  complications  of  acute  lobar  pneumonia  are 
not  very  numerous.  At  times  a pericarditis  may  occur,  with  its  resulting 
effusion,  but  these  cases  are  rare.  The  most  common  complication  is  a 
pleuritic  effusion,  which,  especially  in  young  infants,  is  apt  to  be  purulent. 
In  many  cases  the  onset  of  the  disease  and  its  initial  symptoms  are  ap- 
parently characteristic  of  pneumonia,  and  yet  a few  days  later  it  becomes 
evident  that  a purulent  pleuritic  effusion  has  either  complicated  the  pneu- 
monia or  was  the  original  disease,  simulating  in  its  symptoms  the  early 
stage  of  lobar  pneumonia.  Lobar  pneumonia  is  at  times  a serious  com- 
plication of  other  diseases,  and  adds  materially  to  their  gravity. 

Gangrene. — One  of  the  rare  complications  of  lobar  pneumonia  is  gan- 
grene of  the  lung.  This  lesion  is  never  found  as  a primary  disease,  and  is 
rare  in  children.  It  is  usually  met  with  in  weak,  debilitated  children  whose 
circulation  is  impaired. 

Prognosis. — The  prognosis  of  lobar  pneumonia  is  very  favorable.  In 
young  infants,  or  in  those  who  are  weak  and  debilitated,  it  is  often  fatal, 
but  in  comparison  with  broncho-pneumonia  the  percentage  of  recovery  is 
very  high.  When  the  temperature  rises  to  41.1°  C.  (1 06°  F.)  the  prognosis 
is  usually  grave.  The  convulsions  which  occur  in  the  initial  stage  of  the 
disease  in  infants  are  commonly  not  of  grave  import.  Occurring  late  in  the 
disease  they  make  the  prognosis  very  unfavorable.  When  delirium  occurs, 
although  it  may  be  severe,  it  does  not  render  the  prognosis  especially  un- 
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favorable.  The  fulminant  type  of  the  disease  which  sometimes  occurs  is  a 

VCT  t"enT.-As  lobar  pneumonia  is  a self-limited  disease  of  short 
duJtfon  the  children  are  not  so  apt  to  die  of  exhaust™,  and  as  a rule 
only  an  kpectant  treatment  is  called  for.  Where  the  dtsease  occurs  m very 
young  infants  it  is  safer  to  administer  stimulants  from  the  beginn  g. 
children  however,  it  is  often  not  necessary  to  use  any  drug  whatever  ant 
it  is  safer  to  wait  until  there  are  indications  that  the  disease  will  not  run 
a benign  course  before  using  drugs.  Such  indications  are  especially  given 
by  the  temperature.  Although  at  times  a high  temperature  does  not  neces- 
sarily indicate  danger,  since  a temperature  of  from  40  to  40.5  C.  (104 
to  105°  F.)  is  part  of  the  regular  course  of  the  disease,  yet  if  the  tempera- 
ture rises  above  this  point  it  is  well  to  reduce  it  by  means  of  bathing  and  to 
give  stimulants  in  the  form  of  brandy.  The  child  should  be  placed  m a 
room  of  an  equable  temperature  of  20°  or  21.1°  C.  (68°  or  70°  F.),  anc 
should  be  given  milk  every  two  hours.  There  is  no  necessity  for  making 
any  external  applications  to  the  chest.  The  use  of  poultices  is  to  be  depi  e- 
cated,  and  in  my  experience  is  usually  without  benefit  except  in  ceitain 
instances  for  the  relief  of  pain.  The  nursing  is  of  especial  importance, 
and  close  watchfulness,  especially  at  the  time  when  the  crisis  is  expected 
to  take  place.  At  this  time  the  temperature  in  infants  and  young  chil- 
dren may  fall  with  such  rapidity  to  several  degrees  below  the  normal 
point  that  collapse  often  takes  place,  the  skin  is  cold  and  moist,  and  some- 
times the  child  becomes  unconscious.  Under  these  circumstances  the  pulse 
is  feeble  and  intermittent,  and  in  some  cases  death  may  occur  unless  active 
measures  are  taken  for  establishing  reaction.  The  nurse  should  therefore 
be  warned  as  the  time  for  the  expected  crisis  approaches  to  watch  the 
child  both  night  and  day,  and  to  have  remedies  ready  to  be  used  in  case 
serious  symptoms  should  arise.  These  remedies  should  be  the  external 
application  of  heat  by  means  of  the  hot  pack,  and  the  administration  of 
brandy  by  the  mouth  if  the  child  can  swallow,  otherwise  by  rectal  injection. 
I have  known  of  a case  (Case  468)  where  a child  died  in  the  collapse  follow- 
ing the  crisis  of  a lobar  pneumonia.  During  the  convalescence  from  pneu- 
monia the  child  should  be  protected  from  atmospheric  changes,  cold,  and 
dampness  for  some  time. 

Lobar  pneumonia  may  occur  in  the  earliest  days  of  life.  I have  met 
with  a case  (Case  469)  which  on  the  third  day  of  its  life  developed  a lobar 
pneumonia  and  died  in  twenty-four  hours.  The  autopsy  was  made  by  Dr. 
W.  F.  Whitney,  and  the  characteristic  hepatization  was  found. 


Here  is  a boy  (Case  470),  eight  years  old,  who  entered  the  hospital  on  the  fourth  day  of 
an  attack  of  lohar  pneumonia.  The  attack  began  with  vomiting  and  cough,  hut  no  pain, 
expectoration,  or  chill.  An  examination  showed  the  right  lung  to  be  normal.  On  the  left 
side  of  the  chest  an  area  corresponding  to  the  lower  lobe  in  the  hack  was  found  to  show 
absolute  dulness  on  percussion,  bronchial  respiration,  and  many  fine  moist  rales.  Nothing 
else  abnormal  was  detected.  The  child  was  very  restless,  but  on  the  following  day,  the  fifth 
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(ChLttfiUho  0ftlhet  diSeaie’  the  temPerature  fel1  by  ™sis  to  the  normal  point. 
(C  36)  shows  the  typical  temperature,  pulse,  and  respiration  of  a case  oHobar 


This  chart 
pneumonia. 


CHART  36.  (Case  470.) 
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Lobar  pneumonia  Male,  8 years  old.  Crisis  on  fifth  day  of  disease. 

(Subsequent  history.)  After  the  crisis  the  child  improved  rapidly,  and  the  physical  signs 
disappeared  in  ten  days. 
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This  little  girl  (Case  471),  two  and  a half  years  old,  entered  the  hospital  on  the  third 
day  of  an  attack  of  lobar  pneumonia.  To-day  is  the  tenth  day  from  the  onset  of  the  dis- 
ease, and  this  chart  (Chart  87)  shows  one  of  the  variations  in  the  crisis  which  is  quite  fre- 
quently met  with  in  young  children. 

CHART  37. 
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Lobar  pneumonia.  Irregular  crisis  on  eighth  day.  Female,  2%  years  old. 


In  this  case  the  consolidated  portion  of  the  lung  was  the  left  lower  lobe.  The  resolution 
was  rapid  and  convalescence  normal. 

This  little  girl  (Case  472),  eight  years  old,  had  pertussis  when  she  was  fourteen  months 


Case  472. 


Lobar  pneumonia.  Female,  8 years  old.  The  part  of  the  lung  involved  by  the  pneumonic  nroe 
sixte°Wn  by  WaCk  lmeS’  &nd  thC  area  °f  diminished  resonance  and  the  fine  rales  are  marked  by  bla 
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old,  scarlet  fever  when  she  was  five  years  old,  and  measles  when  she  was  six  years  old. 
Five  days  ago  she  lost  her  appetite,  was  very  feverish,  and  was  attacked  with  acute  pain 

CHART  38.  (Case  472.) 


referred  to  the  left  side  of  the  epigastrium  and  the  lower  part  of  the  left  axil  ary  region. 
She  has  since  had  a hacking  paroxysmal  cough,  with  no  expectoration.  For  the  past  ew 
days  she  has  been  delirious.  She  vomited  twice  yesterday,  and  is  very  weak.  Her  tongue, 
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as  you  see,  is  heavily  coated,  the  alse  nasi  are  working,  her  face  is  deeply  flushed,  and  she 
has  dyspnoea  to  such  an  extent  that  she  has  to  he  propped  up  on  pillows. 

Her  respirations  are  45,  difficult  and  painful,  her  pulse  120,  and  her  temperature  39.5° 
C (103  2°  F ) A physical  examination  detects  nothing  abnormal  in  the  fiont  ol  the  chest 
or  in  the  right  back.  There  is  absolute  dulness  in  the  left  back,  beginning  at  the  fifth  rib 
and  extending  to  the  base  of  the  lung  and  into  the  axillary  region.  Over  this  area  of  dul- 
ness there  is  increased  vocal  fremitus  and  bronchial  respiration.  In  this  area,  also,  there 
are  a few  moist  rales.  Just  above  the  upper  border  of  the  area  of  absolute  dulness  there 
are  diminished  resonance  and  a number  of  fine  rales.  This  is  the  fifth  day  of  the  disease. 
Although  the  general  condition  of  the  child  seems  to  show  no  especial  change,  yet  the 
physical  signs  show  that  resolution  has  begun  and  that  we  may  at  any  time  expect  the 
crisis  to  occur. 

(Subsequent  history.)  On  the  following  day  the  temperature  fell  to  37.7°  C.  (100°  F.) 
in  the  morning,  but  rose  again  in  the  evening  to  39.1°  C.  (102.5°  F.).  On  the  following 
day,  the  seventh  day  from  the  beginning  of  the  attack,  the  temperature  fell  to  37.2°  O. 
(99°  F.),  and  then  varied  from  37.7°  C.  (100°  F.)  to  37.2°  C.  (99°  F.)  until  the  eleventh 
day,  when  it  became  normal.  The  chart  (Chart  38)  shows  the  pulse  and  respiration  up  to 
the  fourteenth  day  from  the  beginning  of  the  attack. 

This  case  is  one  which  illustrates  the  fact  that  the  physical  signs  of  resolution  may 
sometimes  appear  before  the  temperature  falls  and  the  crisis  comes ; also  that  at  the  time 
of  the  crisis  the  temperature  may  fall,  then  rise  again  for  twelve  to  twenty-four  hours,  and 
then  fall  to  the  normal,  as  in  this  case.  The  child  recovered  completely. 

This  boy  (Case  473),  six  years  old,  was  taken  sick  four  days  before  entering  the 
hospital. 


39«o°n  ennQof  ^ h“pi^  hiS  ,pulse  was,128’  his  aspirations  60,  and  his  temperature 


Case  473 


Lobar  pneumonia.  Three  invasions.  Male,  6 years  old. 
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rale,  lhe  left  lung  was  normal.  I have  marked  the  lower  border  of  the  dulness  produced 
by  the  consolidated  upper  lobe  by  a black  line  extending  from  the  sternum  just  above  the 


CHART  39.  (Case  473.) 
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Lobar  pneumonia.  Male,  6 years  old. 


ricrht  mamma  and  around  into  the  axillary  region.  On  the  morning  of  the  sixth  day  from 
the  beginning  of  the  attack  the  temperature  fell  to  37.7°  C.  (100°  F.),  but  rose  again  m 
the  evening  to  40.5°  C.  (105°  F.),  and  a physical  examination  then  showed  that  the  middle 
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lobe  of  the  right  lung  was  involved  in  front,  as  I have  indicated  by  this  second  black 
line  below  the  one  which  I have  just  described.  The  temperature  during  the  next  w 
days  remained  between  39.4°  and  40°  C.  (103°  to  104°  F.)  but  on  the  following  day,  Urn 
ninth  from  the  onset  of  the  disease,  the  temperature  suddenly  fell  to  37.6  C.  (99.7  F.) 
in  the  evening,  but  rose  the  next  morning  to  39.3°  0.  (102.8°  F .),  and  m the  evening  rose 
to  39  9°  C (103.8°  F.).  A physical  examination  then  showed  that  the  whole  of  the  ow  r 
lobe  was  involved,  as  I have  indicated  by  the  third  black  line.  On  the  following  day  the 
upper  lobe  began  to  show  evidence  of  resolution,  and  the  temperature  fell  to  38.3  C. 

1 101°  F.).  Two  days  later  the  temperature  began  to  fall  by  lysis,  the  physical  signs  of  the 
upper  and  middle  lobes  entirely  disappeared,  and  the  temperature  reached  the  normal  point 
on  the  fourteenth  day  from  the  time  of  the  onset.  On  the  seventeenth  day  from  the  time 
of  the  onset  the  lower  lobe  was  also  found  to  be  in  a normal  condition,  and  from  that  time 
convalescence  was  uninterrupted. 

Here  is  the  chart  (Chart  39),  which  shows  the  temperature,  pulse,  and  respirations  in 
this  case  from  the  fifth  to  the  seventeenth  day  of  the  disease. 


Id  some  rare  cases  the  infection  in  lobar  pneumonia  is  so  intense  that  a 
rapidly  fatal  issue  may  occur. 

I have  seen  a little  girl  (Case  474),  nineteen  months  old,  who  had  been  having  so  mild 
an  attack  of  diarrhoea  that  she  was  playing  about  out  of  doors,  suddenly  attacked  in  the 
afternoon  with  convulsions  and  a temperature  of  40.5°  C.  (105°  F.).  The  convulsions  con- 
tinued during  the  night,  and  she  soon  became  comatose.  On  the  following  day  the  tem- 
perature still  remained  at  40.5°  C.  (105°  F.),  the  respirations  were  much  accelerated,  and 
the  pulse  was  about  120.  An  area  of  absolute  dulness  over  the  left  lower  lobe  behind,  with 
bronchial  respiration  and  increased  vocal  resonance  and  fremitus,  rapidly  developed.  The 
child  did  not  respond  to  treatment,  and  died  in  the  evening. 


Tuberculosis  of  the  Lung. — Tuberculosis  of  the  lung  is  an  affection 
in  which  certain  lesions  are  produced  in  the  lung  by  the  bacillus  tuberculosis. 
Although  this  tubercular  affection  may  attack  any  organ  or  any  part  of  the 
body,  yet  whenever  it  occurs  elsewhere  it  is  almost  invariably  found  in  the 
lung.  It  is  well,  therefore,  to  speak  of  this  especial  manifestation  of  tuber- 
culosis in  connection  with  diseases  of  the  lung. 

Etiology. — The  cause  of  tuberculosis,  as  I have  just  stated,  is  an 
organism,  the  bacillus  tuberculosis.  Here  is  a specimen  (Fig.  141,  page 
994)  which  shows  the  morphology  of  this  organism. 

These  organisms  are,  according  to  Delafield  and  Prudden,  slender, 
filamentous  bacteria  varyiug  in  length  from  one-quarter  to  one-half  the 
diameter  of  a red  blood-cell.  They  are  frequently  curved  and  bent,  and 
may  form  short  chains.  This  bacillus  may  retain  its  vitality  for  many 
weeks  in  a dried  condition,  but  is  killed  by  an  exposure  of  fifteen  minutes 
to  a temperature  of  100°  C.  (212°  F.).  In  most  cases  it  finds  its  way  to 
the  tissues  by  inspiration,  although  it  may  also  gain  access  to  the  body  by 
being  swallowed. 

Pathology. — The  pathological  conditions  which  result  from  infection 
by  the  bacillus  tuberculosis  are  very  numerous.  The  lesions  in  the  child 
do  not  differ  from  those  which  occur  in  later  life,  and  I shall  therefore  not 
describe  them  in  detail. 

The  ordinary  chronic  tubercular  lesions  met  with  in  adults  are  seldom 
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seen  in  children,  and  it  is  rare  for  the  tubercular  process  in  children  to 
begin  at  the  apices  of  the  lungs  and  gradually  extend  downward,  as  is  com- 
mon in  adults.  When  this  occurs,  it  is  usually  in  the  later  years  of  child- 
hood, when  the  conditions  are  beginning  to  approximate  those  of  later  life. 
The  most  frequent  entrance  of  the  tubercular  affection  to  the  lung  is  through 
the  bronchial  glands.  This  fact  has  been  especially  studied  and  described 
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Tubercle-bacilli  taken  from  the  sputum  in  a case  of  tuberculosis  of  the  lung. 


by  Northrup.  According  to  this  investigator,  in  most  cases  the  infection 
of  tuberculosis  in  children  is  effected  by  the  entrance  of  the  tubercle-bacilli 
into  the  respiratory  passages  with  the  inspired  air,  and  the  lodging  of  them 
in  the  mucus  of  the  air-passages  or  the  alveoli  of  the  lungs.  They  may  then 
pass  through  at  any  point,  and,  being  taken  into  the  lymph-spaces,  traverse 
the  lymph-canals  to  the  nearest  glands  and  be  retained  there.  These  glands 
at  the  base  of  the  lung  receive  and  filter  everything  brought  to  them  from 
the  bronchial  tract.  The  subsequent  career  of  the  bacilli  depends  upon  the 
power  of  the  tissues  to  withstand  their  further  progress.  They  may  die, 
or  may  remain  inactive  for  a long  period  and  later  develop  a tubeiculai 
process  in  the  glands.  These  tubercular  glands  may  finally  break  down 
and  thus  allow  the  bacilli  to  penetrate  different  portions  ol  the  lungs  and 
produce  their  characteristic  lesions. 

Tuberculosis  of  the  lungs  may  occur  in  two  forms : (1)  acute  tubercular 
broncho-pneumonia , and  (2)  chronic  tuberculosis  o/  the  lungs. 

Acute  Tubercular  Broncho-Pneumonia. — According  to  Osier,  acute 
tubercular  broncho-pneumonia  is  common  in  children  from  the  sixth  month 
to  the  fifth  year,  a large  proportion  of  the  cases,  however,  occurring  after 
the  second  year.  It  is  common  in  children  who  have  been  debilitated  by 
previous  illnesses,  and  occurs  especially  after  measles,  pertussis,  scarlet  fever, 
and  diphtheria,  being  most  frequent  in  the  first  two.  It  may , however,  de- 
velop in  perfectly  healthy,  well-nourished  children,  and  also,  as  Osier  has 
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expressed  it,  may  be  a terminal  process  in  cases  in  which  local  tubercular 
disease  exists  in  other  parts,  such  as  the  skin,  bones,  lymph-glands,  or  the 
uro -genital  tract. 

As  in  the  other  forms  of  broncho-pneumonia,  the  initial  lesion  is  a bron- 
chitis and  peribronchitis,  the  distinguishing  tubercular  features  being  casea- 
tion and  necrosis  of  the  consolidation  with  the  presence  of  the  tubercle- 
bacilli.  The  accompanying  phenomena  of  atelectasis  and  emphysema  occur 
as  they  do  in  non-tubercular  broncho-pneumonia.  In  some  cases  the  noil- 
tubercular  broncho-pneumonia  precedes  the  tubercular  disease,  this  occurring 
particularly  after  measles,  scarlet  fever,  diphtheria,  and  pertussis.  Accord- 
ing to  Mosny,  where  the  tubercular  broncho-pneumonia  follows  the  non- 
tubercular  form,  in  addition  to  the  lesions  of  the  latter  disease,  there  are 
found  true  tubercular  processes,  such  as  peribronchial  nodules,  tubercular 
infiltration,  and  caseous  areas.  Where  the  patient  is  the  subject  of  a latent 
tuberculosis,  such  as  may  follow  one  of  the  infectious  diseases,  a non-tuber- 
cular broncho-pneumonia  may  also  develop.  In  these  instances,  according 
to  Mosny,  the  lesions  may  be  seen  surrounding  the  tubercular  peribronchitic 
nodules,  or  foci  of  non-tubercular  or  tubercular  broncho-pneumonia  are 
found  scattered  through  the  apices  of  the  lung. 

Symptoms. — The  symptoms  of  acute  tubercular  broncho-pneumonia  are 
very  similar  to  those  of  non-tubercular  broncho-pneumonia.  According  to 
Osier,  in  most  cases  the  onset  of  the  disease  simulates  that  of  the  ordinarv 
non-tubercular  broncho-pneumonia  so  closely  that  a differential  diagnosis 
between  the  two  diseases  cannot  be  made  until  after  death,  and  even  then 
the  post-mortem  appearances  may  not  be  those  distinctive  of  tubercular  dis- 
ease, and  the  pathological  diagnosis  can  be  determined  only  by  finding  the 
bacillus  tuberculosis.  The  children  may  be  attacked  with  cough,  a height- 
ened temperature,  and  the  physical  signs  of  broncho -pneumonia.  The 
physical  signs,  as  would  naturally  be  expected,  are  usually  found  in  the  back 
and  lower  portion  of  the  lung  rather  than  at  the  apices,  as  in  adults,  on 
account  of  the  usual  nidus  of  the  tubercular  lesions, — namely,  the  bronchial 
lymph-glands.  In  some  cases  the  onset  of  the  disease  is  not  so  acute,  and 
its  course  not  so  rapid.  The  child  emaciates  and  has  only  a moderate  fever, 
but  later  the  development  of  such  symptoms  as  sweating,  chills,  and  hectic, 
together  with  the  signs  of  softening  and  breaking  down  of  the  lung-tissue, 
leads  us  to  suspect  that  we  are  dealing  with  tuberculosis  of  the  lung. 

Diagnosis.— -The  diagnosis,  as  a rule,  is  to  be  made  by  taking  into  con- 
sideration the  family  history  of  the  child,  as  the  tissues  of  children  whose 
Parents  are  tubercular  show  an  especial  liability  to  infection  by  the  bacillus 
tuberculosis.  The  diagnosis  can  be  made  positively  only  in  those  cases 

w lere  a specimen  of  the  sputum  can  be  obtained  and  examined  for  the 
bacillus  tuberculosis. 

Prognosis.  The  prognosis  is  invariably  unfavorable. 

Treatment.— The  treatment  of  tubercular  broncho-pneumonia  is  the 
same  as  that  of  the  non-tubercular  form. 
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Chronic  Tuberculosis  of  the  Lungs. — Chronic  tuberculosis  of  the 
lungs  as  it  is  ordinarily  met  with  in  adults  is  rarely  seen  in  young  children. 
During  the  first  three  months  of  life  tubercular  disease  of  any  form  is  very 
rare,  but  in  the  latter  part  of  the  first  year  it  becomes  very  common.  The 
tubercular  lesions  which  are  found  in  the  lungs  in  later  life  also  occur  in 
early  life.  Although  cavities  are  not  so  commonly  found  in  young  children 
as  in  adults,  it  is  not  so  much  that  they  do  not  exist  as  that,  their  locality 
being  more  at  the  root  and  central  portions  of  the  lung,  they  are  more  diffi- 
cult to  detect  on  physical  examination.  It  has  been  noticed  that  large  cavi- 
ties at  the  apex  of  the  lung  are  rare  in  early  life,  but  become  more  common 
as  the  child  grows  older.  Tubercular  disease  of  the  lung  is  very  irregular 
in  the  extension  of  its  lesions  in  young  children.  Much  more  advanced 
lesions  are  usually  found  at  the  post-mortem  examination  than  are  detected 
during  life.  As  I have  already  stated,  the  primary  lesion  of  chronic  tuber- 
culosis of  the  lungs  is  commonly  a tubercular  broncho-pneumonia. 

Symptoms. — The  symptoms  of  chronic  tuberculosis  of  the  lungs  differ 
but  little  in  the  child  from  those  seen  in  the  adult,  and  are  marked  by  the 
same  irregularities  in  their  course.  This  is  due  to  the  varied  forms  of  the 
lesions.  In  young  infants  the  symptoms  are  so  often  obscure  and  the 
physical  signs  of  the  serious  pathological  conditions  which  exist  in  the  lungs 
are  so  frequently  masked  that  the  diagnosis  is  apt  to  be  very  doubtful. 
There  is  often  a history  of  tuberculosis  in  the  parents.  The  more  common 
symptoms  of  chronic  tuberculosis  of  the  lungs  are  gradual  loss  in  weight, 
strength,  and  appetite,  irregular  and  moderate  fever,  hectic,  and  sweating. 
The  physical  signs  are  slowly  increasing  dulness  in  certain  areas  of  the 
lung,  especially  in  the  back,  accompanied  by  rales  and  other  evidences  of 
solidification.  Later  in  the  disease  the  characteristic  signs  of  cavities  may 
develop.  Cough  is  usually  present,  though  it  is  sometimes  so  slight  in  the 
beginning  as  not  to  be  especially  noticed  by  the  parents.  Hemoptysis  is 
rare  in  infants  and  in  young  children,  but  may  be  present  in  older  children 
as  they  approach  the  age  of  puberty.  As  the  disease  progresses  theie  is 
dyspnoea,  usually  of  a moderate  grade,  with  cyanosis,  but  in  some  cases  con- 
siderable destruction  may  have  taken  place  in  the  lung-tissue  without  the 
presence  of  any  especial  dyspnoea. 

The  course  of  chronic  tuberculosis  of  the  lungs  is  rather  more  rapid  in 
children  than  in  adults,  and  it  is  seldom  that  the  long-protracted  course  of 
the  disease  so  frequent  in  adults  is  met  with  in  children..  Sometimes,  how- 
ever, the  child  improves  in  its  general  health  and  may  live  for  many  years. 
In  these  cases  the  terminal  phalanges  of  the  fingers  may  become  clubbed, 

and  there  is  usually  dyspnoea  on  exertion. 

Diagnosis.— The  diagnosis  is  to  be  made  from  chronic  empyema  and 
from  chronic  non-tubercular  broncho-pneumonia.  The  former  disease  can 
be  readily  eliminated  by  making  an  exploratory  aspiration,  but  the  latter 
can  often  be  distinguished  only  by  means  of  a bacteriological  examination. 
In  older  children,  where  a specimen  of  the  sputum  can  be  obtained,  the 
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diagnosis  is  readily  made  by  the  detection  of  the  bacillus  tuberculosis.  In 
younger  children,  in  whom  expectoration  does  not  take  place,  the  diag- 
nosis is  much  more  difficult,  but  if  the  children  are  carefully  watched  it  is 
often  possible  to  obtain  a specimen  of  the  sputum  if  the  child  happens  to 
vomit,  in  which  case  particles  of  sputum  may  be  coughed  up  with  the 
vomitus  and  can  be  separated  from  it  and  examined. 

Prognosis. — The  prognosis  of  chronic  tuberculosis  of  the  lungs  where 
the  symptoms  are  at  all  advanced  is  very  unfavorable,  but  the  post-mortem 
examinations  of  so  many  individuals  who  have  died  of  non-tubercular  dis- 
eases show  the  presence  of  old  tubercular  lesions  which  have  apparently 
ceased  to  be  of  grave  import,  that  we  must  acknowledge  that  it  is  possible 
for  many  cases  to  survive  the  invasion  of  the  bacillus  tuberculosis. 

Treatment. — The  treatment  of  chronic  tuberculosis  of  the  lungs  is 
essentially  climatic,  and  the  children  should  be  removed  at  once,  if  possible, 
from  a climate  where  the  altitude  is  low  and  the  atmosphere  damp  and  sub- 
ject to  great  variations.  Too  high  altitudes  are  also  to  be  avoided.  Where 
the  child  cannot  be  removed  to  a more  favorable  climate,  strict  attention 
to  its  general  hygiene  and  to  its  food  will  in  some  cases  be  followed  by  an 
apparent  arrest  of  the  tubercular  process. 

Case  475. 


Chronic  tuberculosis  of  the  lung-.  Female,  8 years  old. 


This  little  girl  (Case  475),  eight  years  old,  has  a history  of  tuberculosis  in  her  famih 

f G , an  a*ta,C1k  of  Pertussis  when  she  was  six  years  old,  and  some  months  ago  an  attac 
measles.  Following  the  attack  of  measles  she  began  to  have  headache,  cough,  and  e^ 
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perforation.  She  complained  of  pain  in  her  chest  and  abdomen,  and  of  chilly  sensations, 
and  has  progressively  lost  in  weight  and  strength.  A physical  examination  shows  the 
skin  to  bo  dry  and  harsh  and  the  heart  normal.  The  left  lung  in  front  appears  to  be  nor- 
mal. Behind  over  a small  area  at  the  upper  part  of  the  lung  there  are  dulness,  broncho- 
vesicular  breathing,  and  some  line  moist  rales. 

Over  the  right  upper  lobe  in  front  and  behind  there  is  dulness,  and  the  expiration  is 
prolonged  and  high-pitched.  Over  the  dull  region  are, heard  medium  and  fine  moist  rales. 
I have  indicated  the  borders  of  the  areas  of  dulness  by  black  lines,  and  the  rales  by  black 
spots.  I have  also  shown  the  area  of  cardiac  dulness,  the  lower  part  of  the  sternum,  and 
the  lower  border  of  the  ribs,  by  dark  lines,  and  the  edge  of  the  liver,  which  seems  to  be 
somewhat  enlarged,  by  an  interrupted  line. 

This  chart  (Chart  40,  Case  475)  shows  the  irregular  temperature  which  is  commonly 
seen  in  cases  of  chronic  tuberculosis  of  the  lungs  and  is  of  a remittent  type. 


CHART  40. 


The  expectoration  has  not  yet  been  examined  for  the  bacillus  tuberculosis,  but  the  diag- 
nosis is  not  doubtful,  as  the  child  is  gradually  failing  and  the  signs  of  disorganization  of  the 
lung  are  slowly  progressing. 


Pertussis  (Whooping-Cough). — Pertussis  is  a highly  infectious  disease 
affecting  the  respiratory  tract  and  characterized  by  periods  of  spasmodic 
coughing,  succeeded  by  a prolonged  inspiration  and  accompanied  by  a 
peculiar  sound  called  the  “ whoop.” 

The  cause  of  pertussis  is  probably  a micro-organism,  but  this  organism 
has  not  yet  been  determined.  It  is  supposed  that  the  contagium  can  be 
carried  by  a third  individual,  but  usually  it  is  directly  communicated  from 
one  person  to  another.  This  contagium  is  probably  contained  in  the  expec- 
toration, and  in  this  way  houses  where  the  disease  is  present  may  become  a 
source  of  infection.  The  disease  commonly  occurs  in  epidemics  dining 
winter  and  spring.  Sporadic  cases  occasionally  appear,  and  in  large  cities 
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the  disease  is  often  endemic.  Pertussis  seems  to  have  some  especial  rela- 
, . 1 <1S  children  with  the  latter  disease  are  liable  to  contract  per- 

tussis°and  in  like  manner  those  with  pertussis  are  liable  to  contract  measles. 
Pertussis  may  occur  at  any  age,  and  the  disease  has  even  been  known  to  be 
contracted  in  ntero.  One  attack  usually  protects  from  a second  Debilitatec 
children  with  catarrh  of  the  respiratory  tract  are  more  subject  than  others  o 

the  contaffinm  ot  peitussis.  _ , c 

P VTHOLOGY.— There  are  no  pathological  lesions  distinctive  of  uncom- 
plicated pertussis.  The  condition  which  characterizes  the  paroxysmal  at- 
Lks  is  extreme  congestion  of  the  different  organs,  such  as  the  meninges, 
the  lungs,  the  heart,  and  the  kidneys.  In  grave  or  fatal  cases  the  lesions 
are  those  which  arise  either  from  mechanical  accidents,  as  emphysema  or 
hemorrhage  in  various  parts,  as  the  eye  or  the  meninges,  or  from  such  com- 
plicating diseases  as  broncho-pneumonia  with  its  accompanying  bronchitis 
and  atelectasis.  The  bronchial  glands  are  often  found  to  be  enlarged. 

Symptoms. — The  period  of  incubation  of  pertussis  is  variable,  but  is 
usually  less  than  two  weeks.  The  symptoms  in  the  beginning,  and  often 
for  several  weeks,  are  simply  those  of  a bronchial  catarrh  with  a slight  rise 
of  temperature  and  a cough  which,  though  sometimes  spasmodic,  is  often 
indistinguishable  from  that  of  an  ordinary  bronchitis.  After  a period  vary- 
ing from  a few  days  to  two  or  three  weeks,  the  cough  becomes  more  severe 
and  of  a more  decidedly  spasmodic  character,  and  the  peculiar  whoop  which 
characterizes  the  disease  appears.  The  cause  of  these  paroxysms  seems  to 
be  a spasm  of  the  larynx.  This  is  accompanied  by  a feeling  of  suffocation. 
rppg  paroxysm  begins  with  a number  of  short,  spasmodic,  expn  atory  coughs, 
succeeded  by  a long-drawn  inspiration  and  by  the  peculiar  whoop.  During 
the  paroxysm,  especially  in  severe  cases,  the  face  and  mucous  membranes 
become  cyanotic,  the  eyes  protrude,  the  conjunctiva;  are  congested,  and  the 
child  looks  as  though  it  would  die  of  asphyxia.  After  a few  seconds  the 
child,  with  a convulsive  cough,  expels  some  tenacious  mucus,  and  is  then 
relieved,  or  the  attack  returns  again,  and  again  subsides,  and  the  symptoms 
of  asphyxia  pass  away.  These  paroxysms  are  often  followed  by  vomiting. 
They  may  occur  only  four  or  five  times  in  the  twenty-four  hours,  or  again 


much  oftener, — at  times  thirty,  forty,  or  fifty  times.  At  the  onset  of  the 
attack  the  children  are  usually  very  much  frightened,  and  either  run  to  the 
mother  or  nurse  for  aid,  or  go  to  some  part  of  the  room  where  they  can  be 
undisturbed  during  the  attack.  In  certain  children,  after  the  severe  parox- 
ysms have  lasted  for  some  time,  a small  ulcer  is  formed  on  the  fnenum  of 
the  tongue.  This  is  because  the  fnenum  is  driven  against  the  lower  edge 
of  the  teeth  during  the  paroxysms.  During  the  course  of  the  paroxysmal 
stage  of  pertussis  it  is  quite  common  to  have  subconjunctival  hemorrhages  ; 
rarely  deeper-seated  hemorrhages  take  place  in  the  meninges  and  in  the 
deeper  parts  of  the  eye.  In  protracted  cases  petechia  sometimes  appear  in 
the  skin.  Epistaxis  may  also  occur. 

Examinations  of  the  chest  during  the  attack  have  shown  that  the  pul- 
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monary  resonance  is  lessened  during  the  expiratory  stage  and  is  clear  during: 

6 J>r0  °nge^  insPlrati°n.  The  auscultation  usually  shows  diminution 
or  absence  of  the  respiratory  murmur.  Bronchial  rales  are  heard  occa- 
sionally. 

Koplik  has  noticed  an  increase  in  the  area  of  the  relative  cardiac  dul- 
ness  during  the  paroxysmal  stage  of  pertussis,  which  is  often  accompanied 
by  a slight  blowing  murmur  limited  to  the  apex  of  the  heart.  This  mas- 
well  occur  from  the  engorged  condition  of  the  right  side  of  the  heart,  which 
subjects  the  heart  to  a great  strain  and  may  thus  result  in  dilatation.  The 
heart-sounds  are  apt  to  be  irregular  during  the  paroxysm,  and  in  protracted 
cases  during  the  intervals  the  pulse  is  often  irregular  and  quickened,  while 
the  respirations  are  not  especially  increased  unless  some  complication  has 
arisen.  In  severe  cases  of  pertussis  the  kidneys  are  sometimes  congested, 
as  shown  by  the  appearance  in  the  urine  of  albumin,  casts,  and  blood-cells! 
Sugar  has  also  been  found  quite  frequently. 

A f’tei  the  disease  has  lasted  for  some  weeks  there  is  usually  a certain 
amount  of  oedema  of  the  face,  especially  under  the  eyes.  The  paroxysms 
are  precipitated  by  nervous  excitement  or  by  an  irritation  in  the  throat  or 
the  respiratory  tract,  such  as  may  result  either  from  swallowing  or  from 
the  inhalation  of  dust.  The  stage  which  is  accompanied  by  the  whoop  and 
the  more  exaggerated  paroxysms  commonly  lasts  for  three  or  four  weeks,  or 
even  longer.  The  paroxysms  then  become  less  severe,  and,  although  the 
cough  continues,  the  whoop  gradually  becomes  less  frequent,  and  after  three 
or  four  weeks  more  ceases  entirely.  When  uncomplicated,  the  duration  of 
the  disease  is  usually  three  or  four  months.  Slight  changes  in  the  atmos- 
phere or  exposure  will  give  rise  to  a relapse.  The  relapses,  however,  are 
not,  as  a rule,  of  a severe  type,  and  in  these  cases  the  cough  seems  to  arise 
from  renewed  irritation  of  the  sensitive  mucous  membrane  of  the  respira- 
tory tract  rather  than  from  a fresh  infection  by  the  specific  germ.  A per- 
sistent cough  following  an  attack  of  pertussis  may  sometimes,  according  to 
Delafielcl,  be  caused  by  an  insidious  form  of  broncho-pneumonia. 

The  period  of  infection  is  supposed  to  last  for  a certain  time  after  the 
whoop  has  ceased,  and  if  the  cough  continues  it  is  well  to  allow  for  a period 
of  infection  of  three  weeks  after  this  cessation.  It  is  possible,  however,  that 
the  whoop  may  occasionally  occur  for  long  periods  after  the  child  has  ceased 
to  be  a source  of  infection  to  other  individuals. 

Complications. — The  complications  which  arise  in  pertussis  arc  usu- 
ally of  a grave  nature.  The  dangers  from  hemorrhages,  unless  in  the 
form  where  they  occur  in  the  meninges,  are  not  great.  The  complication  ot 
broncho-pneumonia  is  very  serious,  and  often  fatal.  Severe  and  even  fatal 
emphysema  may  occur  in  pertussis. 

Convulsions  may  arise  not  infrequently  in  infants  and  may  end  fatally, 
in  these  cases  usually  being  caused  by  general  reflex  disturbance,  by  cere- 
bral congestion,  or  by  some  cerebral  lesion.  Spasm  of  the  glottis  may 
also  very  rarely  cause  death  in  greatly  debilitated  children.  Excessive  and 
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obstinate  vomiting  at  times  becomes  a serious  complication,  and  may  reduce 
the  child’s  strength  to  a point  which  often  gives  rise  to  a doubt  as  to  its 
recovery.  It  is  an  especially  grave  complication  in  infants  who  are  already 

much  debilitated. 

Diagnosis. — The  diagnosis  of  pertussis  cannot,  as  a rule,  be  made  until 
the  child  whoops.  Sometimes,  however,  where  another  child  in  the  family 
has  undoubted  pertussis,  a spasmodic  cough  may  allow  the  diagnosis  to  be 
made  before  the  whoop  has  developed.  It  is  probable  that  a child  may 
have  pertussis  without  at  any  time  developing  the  whoop. 

In  some  children  a simple  catarrhal  laryngitis  will  simulate  pertussis 
quite  closely ; but,  although  in  these  cases  there  are  paroxysms  of  spasmodic 
coughing,  a pronounced  “ whoop”  does  not  occur,  and  the  symptoms  do  not 
progressively  increase  and  last  for  a long  period.  The  diagnosis  of  pertussis 
can  usually  be  made  by  the  swollen  aspect  of  the  face,  the  paroxysmal  cough 
followed  by  the  expulsion  of  tough  mucus  and  vomiting,  and  the  long  dura- 
tion of  the  attack. 

Prognosis. — Pertussis  is  a very  serious  affection  in  young  infants,  and 
also  in  older  children  who  are  debilitated  or  poorly  cared  for.  Where  it  is 
complicated  it  is  one  of  the  most  fatal  diseases  which  occur  in  early  life. 
When  it  occurs  in  older  children  the  prognosis  is  favorable,  provided  that 
they  have  previously  been  well  and  strong,  that  they  are  well  cared  for,  and 
that  no  complications  arise. 

In  some  cases  young  infants,  if  their  vitality  is  unusually  good,  and  if 
they  are  carefully  nursed  and  made  to  take  a sufficient  amount  of  food, 
show  remarkable  powers  of  resistance  during  attacks  of  pertussis. 


A case  of  this  kind  that  came  under  my  care  was  that  of  an  infant  (Case  476),  five 
months  old.  In  March  she  suffered  from  an  attack  of  epidemic  influenza,  which  lasted 
about  twelve  days,  and  from  which  she  fiually  recovered.  She  was  then  attacked  with 
measles,  and  after  the  temperature  had  fallen  to  the  normal  point  she  was  attacked  with 
pertussis.  After  two  or  three  days  the  cough  increased  in  severity,  and  after  two  weeks 
the  infant  began  to  whoop.  The  attack  lasted  for  two  months,  and  she  finally  recovered. 
During  the  whole  course  of  the  disease  she  took  over  600  c.c.  (20  ounces)  of  modified 
milk  in  the  twenty-four  hours,  and  for  a short  time  small  doses  of  brandy  were  given.  No 
drugs  were  administered.  Here  is  a chart  (Chart  41,  page  1002)  which  shows  the  average 
range  of  temperature  for  two  weeks  when  the  disease  was  at  its  height. 


Treatment. — In  the  treatment  of  pertussis  we  must  take  into  con- 
sideration the  age  of  the  individual,  the  stage  of  the  disease,  and  the  pres- 
ence or  absence  of  complications.  In  the  early  months  of  life,  after  the 
disease  has  lasted  for  a week  or  ten  days  and  has  become  more  severe, 
the  infant  will  usually  show  symptoms  of  general  circulatory  disturbance. 
The  great  strain  thrown  upon  the  heart  during  the  paroxysms  quickly 
affects  the  general  strength  of  the  infant,  a marked  interference  with  its 
nutrition  soon  appears,  it  loses  in  weight,  and  often  it  refuses  its  food.  At 
times  it  will  become  somewhat  cyanotic  even  between  the  paroxysms,  aud 
there  is  danger  not  only  from  the  severity  of  the  paroxysm,  but  also  from 


1002 


PEDIATRICS. 


the  vitality  of  the  infant  being  so  much  interfered  with  as  to  prevent  its 
recovery.  In  cases  of  this  kind  the  nursing  is  of  the  utmost  importance. 
1 he  infant  should  never  be  left  alone,  should  always  be  taken  up  whenever 
a paroxysm  is  approaching,  and  should  be  assisted  in  various  ways  until 
the  paroxysm  is  over.  Holding  the  infant  in  different  positions,  sometimes 
bending  the  head  and  body  forward  at  the  end  of  the  paroxysm  so  as  to  aid 
by  gravity  the  expulsion  of  the  tenacious  mucus,  is  desirable.  At  times, 
also,  the  finger  covered  with  a thin  cotton  cloth  can  be  quickly  introduced 


CHART  41.  (Case  476.) 
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Pertussis.  Female,  5 months  old. 


into  the  throat  and  the  mucus  withdrawn  in  this  way.  It  is  of  the  utmost 
importance  that  the  infant  should  be  surrounded  continually  by  fresh  air. 
For  this  purpose  two  rooms  should  be  used,  if  possible,  one  of  which  should 
have  all  the  windows  thrown  wide  open,  so  that  the  air  can  be  completely 
changed  before  the  infant  is  brought  into  it,  and  the  patient  should  be  alter- 
nately taken  from  one  room  to  the  other,  the  temperature  of  the  rooms  being 
kept  as  equable  as  possible.  The  nutrition  of  the  infant  is  so  easily  af- 
fected that  the  utmost  attention  should  be  paid  to  the  administration  of  the 
food.  Small  quantities  of  a milk  carefully  modified  to  suit  its  digestion 
should  be  given  at  frequent  intervals,  preferably  after  the  occurrence  of  a 
paroxysm,  as  it  is  then  more  likely  to  retain  the  milk  in  its  stomach  a suffi- 
cient length  of  time  for  it  to  be  absorbed  before  the  next  attack.  The 
amount  of  food  which  the  infant  retains  in  the  twenty-four  hours  is  an  im- 
portant factor  in  the  treatment.  In  infants  of  from  six  to  twelve  months 
at  least  600  to  750  c.c.  (20  to  25  ounces)  of  milk  should  be  taken  and 
retained  in  the  twenty-four  hours.  When  the  amount  is  lessened  to  360  or 
450  c.c.  (12  to  15  ounces),  the  infant’s  nutrition,  as  a rule,  suffers  to  such  an 
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extent  that  unless  this  amount  can  be  increased  a fatal  issue  is  likely  to 

result.  . , 

Stimulants,  in  the  form  of  brandy  or  whiskey,  should  be  given  early  in 

the  attack.  Where  the  cyanosis  is  a prominent  feature  and  the  pulse  is 
irregular  and  intermitting,  small  doses  of  digitalis  should  be  given.  In 
these  cases,  also,  the  administration  of  oxygen  is  a valuable  adjunct  to  the 
treatment.  ’ At  the  height  of  the  attack,  when  the  paroxysms  are  severe 
and  especially  frequent  at  night,  the  burning  of  cresoline  in  the  room  at 
night  is  in  some  cases  beneficial.  In  the  milder  cases  not  accompanied  by 
the  more  severe  symptoms  which  I have  just  enumerated,  belladonna  or 
atropine  often  proves  valuable.  There  is  no  drug,  however,  which  is  a 
specific  for  pertussis  at  any  age. 

For  older  children  whose  health  has  previously  been  good,  there  is 
no  especial  treatment,  except  that  they  should  have  as  much  fresh  air,  free 
from  dust,  as  possible,  and  that  food  should  be  given  them  after  they  have 
vomited. 

Where  complications  arise,  the  treatment  is  that  of  the  complicating 
disease. 

In  cases  which  are  protracted,  a change  of  air,  either  to  the  country  or 
to  the  sea-shore  at  suitable  seasons,  is  often  followed  by  an  apparent  shorten- 
ing of  the  duration  of  the  attack. 

Prophylaxis. — Pertussis  is  so  highly  contagious  a disease,  and  may  be 
so  serious  an  affection  in  certain  children,  that  a rigid  prophylaxis  should 
be  enforced.  It  is  the  duty  of  those  who  take  care  of  children  with  pertussis 
to  see  that  they  are  isolated  during  the  whole  course  of  the  disease. 

I have  here  a specimen  (Fig.  142),  made  by  Northrup,  of  a lung  taken 
from  an  infant  (Case  477)  under  one  year  of  age,  who  died  during  a violent 
attack  of  pertussis. 


Case  477.  Fig.  142 


Emphysema  following  pertussis.  Distended  alveoli  often  coalescing. 


The  section  shows  extensive  vesicular  emphysema,  with  great  distention 
of  the  walls  of  the  alveoli. 

1 have  here  a little  girl  (Case  478),  four  years  old,  who  is  in  the  fifth  week  of  an  attack 
of  pertussis. 

The  intervals  between  the  paroxysms  are  usually  one  or  two  hours.  She  has  just 
begun  to  cough,  and  you  will  have  an  opportunity  of  seeing  her  in  one  of  the  paroxysms. 
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You  see  that  after  coughing  a number  of  times  she  has  become  decidedly  cyanotic,  and  that 
she  is  aiding  the  expiratory  effort  by  bending  forward  and  placing  her  hands  on  her  knees. 

After  the  whoop  has  occurred  and  the  tenacious  mucus  has  been  expelled,  she  obtains 
relief. 


Case  478. 


Pertussis  during  paroxysm.  Female,  4 years  old. 


The  position  of  the  child  is  very  characteristic,  as  is  also  the  swollen 
and  congested  condition  of  her  face.  When  this  picture  is  once  seen,  and 
you  have  heard  the  characteristic  whoop,  you  will  have  no  difficulty  in 
making  the  diagnosis  of  pertussis. 

In  some  cases,  even  in  older  children  and  where  no  complications  are 
present,  the  attack  of  pertussis  may  be  so  severe  as  to  prove  serious.  I 
saw  a case  of  this  kind  in  consultation  with  Dr.  Howe,  of  Cohasset. 

A boy  (Case  479),  six  years  old,  had  had  pertussis  for  five  weeks.  For  two  weeks 
previous  to  my  seeing  him  the  cough  had  been  so  frequent  and  so  constantly  accom- 
panied by  vomiting  that  the  child  had  been  unable  to  retain  any  food.  He  was  very  much 
emaciated,  and  was  so  weak  that  he  could  not  stand.  This  condition  lasted  for  a week  or 
ten  days  : he  then  began  to  improve,  and  finally  recovered  entirely. 

Asthma. — Asthma  is  an  affection  ol  the  lungs  characterized  by  spas- 
modic attacks  of  dyspnoea.  The  disease  is  rare  in  infancy,  but  is  not  un- 
common in  childhood. 

Etiology. — The  cause  of  asthma  has  not  been  satisfactorily  detei- 
mined.  There  is  a strong  neurotic  element  in  the  disease,  and  in  uian\ 
cases  this  element  is  apparently  hereditary.  In  individuals  who  have  a 
tendency  to  the  disease  it  may  be  incited  by  various  causes,  such  as  sudden 
atmospheric  changes  or  the  inhalation  ol  irritants. 
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Pathology. There  are  no  known  pathological  lesions  which  character- 

ize the  disease.  In  cases  of  long  duration  the  lesions  of  chronic  bronchitis 

are  often  found.  . 

Symptoms. — The  symptoms  of  bronchial  asthma  are  the  same  in  the 

child  as  in  the  adult.  The  onset  is  usually  sudden,  and  generally  occurs 
at  night,  A catarrhal  condition  of  the  respiratory  tract,  especially  of 
the  bronchi,  commonly  precedes  the  attack  for  some  days.  The  child  is 
seized  with  distressing  dyspnoea,  mainly  expiratory,  the  respiration  being 
accompanied  by  a wheezing  sound.  The  face  is  anxious,  and  it  the  attack 
continues  for  some  time  it  becomes  slightly  cyanotic.  The  respiiations  aie 
not  especially  increased  in  frequency.  The  pulse  is  rapid,  and  when  the 
dyspnoea  is  very  intense  it  is  weak.  The  temperature  is  not  raised  by  the 
asthma,  and  where  the  paroxysm  is  prolonged  it  may  become  subnormal. 
The  physical  signs  are  mostly  diffuse,  sibilant,  and  sonorous  rales.  The 
attack  may  last  for  a number  of  hours,  or  even  for  days.  The  paroxysms 
vary  in  their  severity,  and,  as  a rule,  are  followed  by  considerable  exhaus- 
tion. The  frequency  of  the  attacks  varies ; they  may  occur  often  or  only 
at  intervals  of  months. 

Prognosis. — The  prognosis  of  asthma  with  regard  to  the  especial  attack 
is  good.  Where  the  disease  is  not  hereditary  the  children  very  commonly 
recover  from  it  as  they  approach  the  age  of  puberty.  In  many  cases  the 
attacks  seem  to  depend  upon  some  local  affection  of  the  air-passages,  and 
the  cure  of  these  local  lesions  will  often  be  followed  by  recovery  from  the 
attacks  of  asthma. 

Treatment. — In  the  treatment  of  asthma,  the  nose  and  throat  should 
he  carefully  examined  for  local  diseases,  as  the  attacks  may  be  caused  by  the 
different  forms  of  rhinitis,  adenoid  growths,  or  enlarged  tonsils.  The  chil- 
dren should  be  protected  from  unfavorable  atmospheric  influences,  a high, 
dry,  inland  air  usually  being  better  suited  to  them  than  sea  air.  In  some 
cases,  especially  of  a mild  form,  the  fumes  of  nitre  paper  will  give  consider- 
able relief.  In  very  severe  attacks  hydrate  of  chloral  may  be  given,  either 
by  the  mouth  or  by  enemata.  Antispasmodics,  such  as  belladonna  and 
lobelia,  can  also  be  used.  There  is  no  one  drug  which  will  relieve  the  par- 
oxysms of  asthma  except  morphine,  which  should  be  used  with  great  caution. 
Iodide  of  potassium  in  gradually  increasing  doses  is  in  some  cases  beneficial. 
Especial  attention  should  be  paid  to  the  general  hygiene  and  to  the  diet  of 
the  child. 

Periodic  Catarrh  (Autumnal  Catarrh  ; ITay  Fever ; Rose  Cold). — 
Closely  allied  to  asthma  is  an  affection  of  the  respiratory  tract  occurring 
periodically  and  characterized  by  great  irritation  of  the  mucous  mem- 
brane of  the  eyes,  nose,  throat,  and  bronchi.  The  same  causes  that  have 
been  supposed  to  produce  asthma  seem  to  be  of  etiological  importance  in 
periodic  catarrh.  These  attacks  usually  occur  in  the  summer  months,  but 
arc  generally  most  severe  in  August  and  September. 

The  onset  of  the  attack,  in  contradistinction  to  the  paroxysms  of  asthma, 
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is  generally  at  some  definite  time  of  the  year.  The  especial  attack  lasts 
lor  five  or  six  weeks,  or  even  longer.  It  is  characterized  by  a severe  acute 
catarrhal  inflammation  of  the  nose,  eyes,  throat,  and  bronchi.  The  coryza 
and  lachrymation  are  in  many  cases  excessive.  As  the  disease  progresses,  the 
cough  becomes  very  distressing,  and  the  respirations  are  so  impeded  by  the 
congested  and  swollen  mucous  membranes  that  sleep  is  interfered  with,  and 
the  child’s  general  nutrition  is  soon  affected.  There  is  no  general  remedy 
which  controls  the  disease,  and  benefit  usually  can  be  obtained  only  by  re- 
moving the  child  to  a locality  which  is  free  from  the  causes  that  produce 
the  disease. 

The  prognosis  in  children  is  good.  The  local  treatment  of  the  upper 
air-passages  is  the  most  likely  means  of  obtaining  a cure.  If  it  is  left  un- 
treated the  disease  occurs  every  year,  so  that  just  before  the  yearly  attack 
begins  it  is  well  to  have  the  children  taken  to  the  especial  locality  where  it 
has  been  found  that  they  do  not  suffer  from  the  disease.  In  this  way  the 
impairment  of  their  general  health  will  be  prevented,  and  it  is  possible  that 
they  will  eventually  cease  to  be  affected  by  the  disease. 

Where  the  child  cannot  be  removed  from  an  irritating  locality,  tempo- 
rary relief  can  be  obtained  from  sprays  of  cocaine.  As  recommended  by 
Wyman,  the  windows  of  the  sleeping-room  should  be  closed  early  in  the 
evening  and  kept  closed  during  the  night.  In  this  way  the  dust  in  the  air 
is  allowed  to  settle,  and  there  is  less  danger  that  the  irritating  material, 
whatever  it  may  be,  will  produce  its  effect  when  the  child  is  asleep.  As  a 
rule,  it  is  advisable  to  give  the  child  quinine  in  tonic  doses,  beginning  just 
before  the  date  of  the  onset  of  the  disease  and  continuing  with  it  until  the 
attack  has  almost  run  its  course. 
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LECTURE  Iv. 

DISEASES  OF  THE  PLEURA. 

PLEURISY. — Inflammation  of  the  pleura  may  be  acute  or  chronic,  and 
may  be  accompanied  by  an  effusion,  which  may  be  serous,  sero-purulent,  or 

purulent.  _ 

Acute  pleuritis,  either  with  a simple  exudation  of  fibrin  or  accompanied 

by  fluid,  is  quite  frequent  in  children.  The  effusion  has  a greater  tendency 
to  be  purulent  in  children  than  in  adults.  It  seems  to  follow  exposure  of 
various  kinds  and  to  be  produced  by  a number  of  organisms.  As  a sec- 
ondary affection  it  occurs  especially  after  lobar  pneumonia  and  pulmonary 
tuberculosis,  also  in  the  course  of  the  acute  exanthemata  and  in  such  dis- 
eases as  rheumatism. 

In  regard  to  the  micro-organisms  which  are  supposed  to  produce  pleuri- 
tis there  is  an  evident  difference  in  the  intensity  of  the  inflammation  which 
follows  their  invasion.  In  the  serous  exudations  the  pneumococcus  has 
been  found  most  frequently,  and  seems  to  be  most  commonly  present  in  the 
benign  forms  of  the  disease.  Next  to  the  pneumococcus  the  staphylococcus 
has  been  found  to  be  present  in  the  least  virulent  forms.  The  bacterium 
which  has  been  found  in  the  pleuritic  effusions  of  the  severest  cases  is  the 
streptococcus.  In  those  effusions  which  arise  from  tuberculosis  the  bacillus 
tuberculosis  has  been  found. 

Pathology. — Pleuritis  is  usually  a unilateral  disease,  but  may  in  rare 
cases  be  bilateral.  The  pathological  conditions  found  in  the  pleurisy  of 
children  do  not  differ  from  those  which  occur  in  later  life.  Although 
localized  areas  characterized  by  the  production  of  fibrin  (dry  pleurisy)  are 
quite  frequently  found  at  the  post-mortem  examination,  the  diagnosis  of 
this  form  of  disease  in  infants  and  in  young  children  is  not  often  made 
during  life.  Where,  however,  large  areas  of  the  lung  are  involved  in 
broncho-pneumonia,  dry  pleurisy  quite  frequently  occurs,  and  small  circum- 
scribed areas  are  commonly  met  with  in  connection  with  lobar  pneumonia. 
In  the  common  form  of  pleurisy,  where  there  is  a production  of  fibrin  and 
serum  (pleurisy  with  effusion),  a greater  part  of  the  pleura  of  one  side  of 
the  chest  is  usually  involved.  According  to  Delafield  and  Prudden,  while 
the  inflammation  is  in  progress  the  surface  of  the  affected  pleura  is  coated 
with  fibrin,  bands  of  fibrin  stretch  between  the  parietal  and  pulmonary 
layers  of  pleura,  and  in  the  pleural  cavity  there  is  serum  in  variable  quanti- 
ties. This  serum  is  sometimes  clear,  sometimes  is  turbid  from  the  presence 
of  pus-cells  and  flocculi  of  fibrin.  Both  these  forms  of  pleurisy,  although 
differing  in  their  clinical  history,  are  anatomically  essentially  the  same.  In 
both  we  find,  first,  the  exudation  of  fibrin  and  a few  pus-cells  either  with  or 


1008 


PEDIATRICS. 


without  serum  ; second,  a gradual  absorption  of  the  serum  and  fibrin  ; finally, 
a formation  of  new  permanent  connective  tissue  in  the  form  of  adhesions  or 
of  thickening  of  the  pleura.  Through  the  whole  process  the  tissue  of  the 
pleura  is  but  little  changed.  The  products  of  inflammation,  although  they 
originate  in  the  tissues,  do  not  infiltrate  it,  but  make  their  way  to  its  sur- 
face, accumulate  there,  and  undergo  different  changes.  Variations  from  the 
regular  course  of  the  inflammation  are  caused  by  the  excessive  formation 
°f  t,ie  fibrin,  the  serum,  or  the  pus,  and  by  the  manner  in  which  these 
inflammatory  products  are  absorbed.  It  is  still,  however,  undetermined 
whether  acute  pleuritis  with  a serous  effusion  is  an  entirely  separate  disease 
in  children  from  a pleuritis  with  purulent  effusion,  or  whether  the  difference 
between  the  two  diseases  is  merely  one  of  degree  in  the  amount  of  pus-cells 
present.  Clinically  there  is  a certain  amount  of  evidence  in  favor  of  the 
former  supposition,  as  an  acute  pleuritis  with  serous  effusion  in  young  chil- 
dren usually  runs  a definite  benign  course  and  is  reabsorbed  without  be- 
coming purulent.  Empyema  in  young  children,  on  the  other  hand,  is 
frequently,  so  far  as  can  be  determined,  a purulent  exudation  from  the 
beginning.  It  is  therefore  better  in  describing  pleuritis  in  infancy  and 
early  childhood  to  speak  of  the  serous  effusion  and  the  purulent  effusion 
as  two  separate  diseases. 

Symptoms. — The  onset  of  acute  pleuritis  with  serous  effusion  is  in  many 
cases  violent,  and  attended  by  a high  temperature,  increased  respirations, 
quickened  pulse,  restlessness,  and  even  pain,  which  in  young  children  is 
usually  referred  to  the  abdomen.  In  infants  and  in  young  children  convul- 
sions are  quite  common,  while  in  older  children  the  symptoms  are  more  like 
those  which  occur  in  adults.  There  is  a short,  painful  cough,  with  loss  of 
appetite,  and  frequently  vomiting  and  diarrhoea.  These  early  symptoms  are 
usually  followed  in  two  or  three  days  by  an  exudation  and  by  a decided 
lessening  of  the  pain  and  dyspnoea.  At  the  same  time  the  temperature 
begins  to  have  a decided  morning  remission.  When  the  exudation  is  large, 
the  children  lie  more  comfortably  on  the  affected  side,  and  when  they  are 
nursing  they  nurse  most  easily  from  the  right  breast  if  the  left  pleura  is 
affected,  and  from  the  left  breast  if  the  right  pleura  is  affected.  After  the 
serous  effusion  has  remained  for  a number  of  days  it  ordinarily  begins  to 
lessen  in  amount,  absorption  takes  place,  and  by  the  end  of  a week  or  ten 
days  it  becomes  entirely  absorbed  and  the  child  recovers.  In  other  cases  it 
becomes  chronic  unless  its  absorption  is  furthered  by  aspiration. 

The  physical  signs  of  pleurisy  before  the  effusion  has  taken  place  aie  in 
infants  and  in  young  children  quite  difficult  to  detect.  The  fiiction-iub  is 
often  absent  and  the  pain  is  difficult  to  locate.  It  is  frequent,  howevei,  to 
find  that  there  is  tenderness  on  the  affected  side  on  palpation  and  percussion, 
as  the  child  cries  more  when  the  affected  side  of  the  chest  is  compiessed. 

When  the  effusion  has  taken  place,  the  chief  physical  signs  are  dulness 
on  percussion,  bronchial  respiration,  and,  if  the  effusion  is  in  considerable 
amount,  displacement  of  the  heart.  The  other  physical  signs,  such  as  de- 
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creased  vocal  resonance  and  fremitus,  which  are  commonly  met  with  in  the 
pleurisy  of  adults,  are  not,  as  a rule,  sufficiently  marked  in  infancy  and 
early  childhood  to  be  of  much  value  for  diagnosis  Great  difficulty  may 
arise  in  auscultation  from  the  finer  sounds  bang  obscured  by  the  child  s 
crying  but  in  the  intervals  when  the  child  takes  a breath  and  its  cry  mus 
necessarily  cease  for  a moment,  valuable  information  can  be  obtained  by  the 
quick  use  of  the  stethoscope. 

Where  the  effusion  is  sufficiently  large  to  displace  other  organs,  such  as^ 
the  liver  and  the  spleen,  the  presence  of  the  effusion  is  so  evident  from  the 
usual  sio-ns  that  these  displacements  are  not  of  especial  value  except  so  far  as 
they  show  that  the  effusion  is  in  large  amount.  After  these  large  effusions 
have  lasted  for  some  time,  and  especially  when  they  are  purulent,  I have 


met  with  decided  bulging  of  the  affected  side. 

Diagnosis.— The  diagnosis  of  pleurisy  with  serous  effusion  is  to  be 
made  from  lobar  pneumonia  and  from  empyema.  The  physical  signs  which 
in  the  adult  are  most  useful  in  differentiating  pneumonia  from  a pleuritic 
effusion  are  often  misleading  or  absent  in  the  young  child.  . Thus,  absolute 
dulness  may  occur  in  other  conditions  as  well  as  in  a pleuritic  effusion,  while 
bronchial  respiration,  such  as  is  heard  over  a consolidated  lung,  may  also 
be  heard  over  a large  effusion.  The  vocal  fremitus  may  be  absent  in  a 
pneumonic  consolidation,  and  sometimes,  though  rarely,  well  marked  over 
an  effusion.  Moist  rales  have  been  heard  in  children  over  an  effusion,  and 
fluid  has  been  aspirated  at  a point  where  a friction-rub  was  heard.  It  is 
well  known,  also,  that  aspiration  is  not  a conclusive  means  of  diagnosis,  for 
punctures  have  often  been  made  where  an  effusion  was  present  and  yet  no 
fluid  was  obtained.  The  change  in  the  level  of  the  effusion  on  change  in 
position  is  of  some  value  in  diagnosticating  a pleuritic  effusion  from  pneu- 
monia, but  is  often  difficult,  and  at  times  impossible,  to  determine  in  young 
children.  The  most  reliable  means  of  diagnosis  in  infancy  and  in  early 
childhood  is  percussion.  The  area  of  dulness  which  occurs  in  lobar  pneu- 
monia is  quite  different  from  that  which  is  found  in  cases  of  effusion  un- 
complicated by  previous  adhesions.  If  adhesions  are  present,  these  typical 
changes  are  so  interfered  with  that  the  percussion  becomes  as  unreliable  a 
sign  as  the  others  which  I have  just  mentioned.  The  younger  the  indi- 
vidual, however,  the  less  likely  are  extensive  adhesions  to  be  present,  and 
the  more  valuable,  therefore,  is  the  evidence  of  an  effusion  given  by  per- 
cussion. As  has  been  shown  by  Whitney,  when  the  effusion  is  small  there 
is  absolute  dulness  (flatness)  at  the  base  of  the  thorax.  A friction-sound 
may  be  heard  over  the  dull  area,  and  respiration  may  be  quite  distinct, 
and  sometimes  accompanied  by  rales.  Under  these  circumstances  the  diag- 
nosis of  the  condition  as  one  of  effusion  must  depend  upon  the  outline  of 
the  area  of  dulness.  In  determining  these  small  areas  of  dulness  the 
lower  border  of  the  two  sides  of  the  thorax  must  first  be  carefully  com- 
pared by  percussion,  bearing  in  mind  that  the  lower  border  of  the  pulmo- 
nary resonance  in  early  life  corresponds  to  the  position  of  the  ninth  dorsal 
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vertebra  on  the  right  side  and  to  that  of  the  tenth  dorsal  vertebra  on  the 

left,  as  I have  already  explained  to  you  in  my  lecture  on  development 
(page  122).  1 

\ou  must  always  remember  that  the  percussion  of  an  infant’s  or  a 
young  child’s  chest  should  be  very  light,  as  heavy  percussion,  owing  to  the 
delicacy  of  the  thoracic  walls  in  early  life,  is  unreliable. 

Palpatory  percussion,  for  the  same  reason,  gives  more  information  when 
the  child  is  crying  than  can  usually  be  obtained  by  the  sound,  but,  as  I have 
said  in  describing  the  auscultation  in  these  cases,  quick  percussion  in  the 
intervals  of  respiration  is  also  a valuable  aid  to  diagnosis. 

Extended  observations  have  been  made  on  the  line  of  percussion-dulness 
found  in  medium  effusions  by  Ellis  and  Garland,  and  lately  in  small  effu- 
sions by  Whitney,  of  Denver.  These  investigators  have  shown  that  as  an 
effusion  increases  in  quantity  its  upper  border  undergoes  a gradual  series 
of  changes,  provided  there  are  no  adhesions. 

Where  the  effusion  is  small  in  amount  it  can  usually  first  be  detected  in 
the  back.  In  these  small  effusions  the  upper  border  of  absolute  dulness 
begins  at  the  vertebral  column,  extends  outward  horizontally  for  a distance 
which  varies  according  to  the  size  of  the  effusion,  and  drops  in  the  neigh- 
borhood of  the  posterior  axillary  line  by  a curve  more  or  less  abrupt  to  the 
base  of  the  thorax.  As  the  effusion  increases  in  size  the  line  of  dulness 
drops  more  anteriorly.  Where  the  effusion  is  moderate,  as  where  the  lower 
half  of  the  pleura  is  filled,  in  some  cases,  but  not  usually,  a slight  dis- 
placement of  the  heart  may  be  noticed,  and  the  percussion  over  the  slightly 
compressed  lung  may  give  tympanitic  resonance.  The  upper  border  of  the 
area  of  dulness  in  these  medium  effusions  is  found  to  extend  at  first  outward 
and  then  upward  over  the  angle  of  the  scapula,  reaching  its  highest  point 
in  the  axillary  region.  The  line  may  then  drop  abruptly  from  the  upper 
axilla  to  the  base  of  the  thorax  near  the  apex  of  the  heart.  This  line, 
which  has  been  called  the  “ letter  S”  curve,  is  characterized  by  having  its 
highest  point  in  the  axillary  line.  When  the  quantity  of  fluid  is  still  larger 
and  exceeds  a certain  amount,  the  “ letter  S”  curve  is  obliterated,  and  the 
resonance  over  the  compressed  lung  becomes  less  marked.  The  displace- 
ment of  the  heart  in  this  latter  case  is  a most  valuable  sign  of  effusion  in 
young  children,  and  with  careful,  light  percussion  the  gradual  increase  and 
decrease  of  the  effusion  where  it  is  of  any  great  extent  can  be  determined  by 
cardiac  percussion. 

You  must  always  bear  in  mind  the  physiological  dulness  of  the  heart 
which  I have  already  described  as  occurring  in  early  childhood  (page  123) 
under  the  lower  third  of  the  sternum.  This  dulness,  however,  is  relative, 
and  becomes  much  more  marked  and  absolute  where  it  is  caused  by  a 
displaced  heart. 

The  differential  diagnosis  from  lobar  pneumonia  is  greatly  aided  by 
understanding  these  areas  of  percussion-dulness  which  I have  just  described. 
Thus,  where  the  diagnosis  is  to  be  made  between  pneumonia  of  a lower  lobe 
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and  a small  or  medium  pleuritic  effusion,  where  an  effusion  is  present  the 
d ulness  will  be  in  the  lower  part  of  the  thorax,  with  normal  or  tympanitic 
resonance  above  it;  where  pneumonia  is  present  the  area  of  dulness  will 
often  correspond  to  the  boundaries  of  the  lower  lobe  only.  In  like  manner 
the  area  of  dulness  of  the  effusion  will  differ  in  the  axillary  regions  and  in 
the  front  of  the  thorax  from  the  areas  of  dulness  produced  by  the  consolida- 
tion of  the  different  lobes  of  the  lung. 

The  diagnosis  from  empyema  is  very  difficult,  as  the  younger  the  indi- 
vidual the  more  likely  are  the  effusion  to  be  purulent  and  the  early  symp- 
toms to  be  similar  to  those  of  the  serous  form  of  exudation.  After  the  first 
week  or  ten  days  of  the  disease,  however,  where  the  effusion  is  purulent, 
the  usual  signs  of  absorption  which  so  commonly  occur  in  a serous  effu- 
sion are  ordinarily  not  found,  and  aspiration  of  the  pleural  cavity  will  then 
determine  which  form  of  the  disease  is  present. 

Where  no  bacteria  are  found  in  the  fluid,  where  there  is  no  history  of  a 
preceding  acute  pneumonia  or  a neoplasm  of  any  kind,  or  where  there  is 
little  tendency  to  absorption  of  the  exudate,  and  where  the  exudate  is  found 
to  contain  blood,  the  failure  to  find  bacteria  in  the  exudate  may  be  regarded 
as  pointing  strongly  towards  a tubercular  origin. 

Prognosis. — The  prognosis  of  a serous  effusion,  as  a rule,  is  very  favor- 
able in  infants  and  in  young  children  unless  one  of  the  more  virulent  forms 
of  the  pyogenic  cocci  is  present,  or  unless  the  disease  is  secondary  to  tuber- 
culosis elsewhere  and  is  caused  by  the  bacillus  tuberculosis.  If  the  serous 
effusion  tends  to  become  purulent,  the  prognosis  is  not  so  good,  but  still, 
provided  appropriate  treatment  is  carried  out,  it  is  favorable.  If,  as  in 
rare  cases,  the  pleuritic  effusion  occurs  on  both  sides,  the  prognosis  becomes 
grave.  The  possibility  of  the  presence  of  tubercle  should  be  considered  in 
these  latter  cases. 


I have  had  in  my  service  at  the  City  Hospital  a boy  (Case  480),  thirteen  years  old, 
who  was  attacked  with  pleuritis  and  a serous  effusion  of  the  left  side  with  displacement  of 
the  heart  to  the  right.  After  one  aspiration  the  fluid  was  quickly  absorbed,  but  three 
weeks  later  he  was  attacked  with  pleurisy  on  the  right  side,  followed  by  an  effusion  and 
displacement  of  the  heart  to  the  left.  This  effusion  was  absorbed  without  aspiration,  and 
the  boy  was  discharged  from  the  hospital  well  and  strong,  with  both  lungs  apparently  in  a 
normal  condition. 


Where  the  effusion  is  very  large  and  the  heart  is  much  displaced,  there 
is  always  the  danger  of  a fatal  issue  from  asphyxia,  and  the  prognosis  de- 
pends upon  whether  the  effusion  can  be  controlled  by  aspiration  and  the 
heart  thus  be  kept  in  normal  position.  A case  which  illustrates  the  danger 
of  these  large  effusions  accompanied  by  displacement  of  the  heart  came 
under  my  care  at  the  Children’s  Hospital : 


the  wtb°yh  (?aSenl81)I  ^ °r  fiVe  ^ °ld’  entered  the  hosPital  with  a ^ge  effusion  in 
t e left  chest  The  heart  was  displaced  to  the  right,  and  upward  as  far  as  the  second 

interspace  to  the  right  of  the  sternum.  He  was  cyanotic  and  gMping.  On  aTpir^g  the 
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chest  and  removing  a large  quantity  of  fluid,  the  heart  reassumed  its  normal  position  under 
the  sternum.  On  the  following  night  the  boy  died  suddenly,  the  effusion  having  rapidly 
accumulated  and  having  again  displaced  the  heart. 

Cases  of  this  kind  should  warn  us  that  a pleuritic  effusion  of  any  extent 
in  a young  child  should  be  watched  continuously,  and  that  aspiration  should 
be  performed  where  there  is  indication  of  an  increase  in  the  intrathoracic 
pressure. 

Where  the  pleurisy  is  secondary  to  other  diseases,  such  as  rheumatism 
and  scarlet  fever,  the  prognosis  is  not  so  favorable : the  effusion  is  not  apt 
to  be  absorbed  so  readily,  and  is  more  likely  to  become  purulent.  The 
prognosis  is  also  rendered  more  unfavorable  in  these  cases  by  the  prolonged 
pressure  upon  the  lung,  with  its  corresponding  ill  effects  upon  the  general 
condition  of  the  child.  The  dangers  which  arise  from  the  development  of 
tuberculosis  must  also  be  borne  in  mind. 

Treatment. — The  treatment  of  pleuritis  during  the  early  days  of  the 
attack,  before  an  effusion  of  any  considerable  extent  has  appeared,  should 
be  directed  to  the  relief  of  the  pain  by  a flannel  bandage  closely  applied  to 
the  thorax,  so  as  to  allow  the  ribs  to  move  as  little  as  possible  in  respira- 
tion. Sometimes  an  occasional  dose  of  tinctura  opii  camphorata  will  also 
be  needed  to  make  the  child  comfortable.  After  the  effusion  has  increased, 
the  child  should,  if  possible,  be  kept  in  bed.  There  are  some  cases,  how- 
ever, where  a child  with  a considerable  effusion  in  its  pleura  will  feel  well 
and  bright,  and  will  play  about  its  nursery  without  showing  any  especial 
symptoms  of  discomfort.  I have  met  with  instances  of  this  kind  where, 
excepting  that  it  was  pale  and  had  a poor  appetite,  the  child  seemed  bright 
and  active,  and  yet  it  had  a pleuritic  effusion  large  enough  to  displace  the 
heart. 

In  mild  cases,  after  the  effusion  has  attained  its  maximum,  you  should 
carefully  examine  the  child  each  day,  to  see  whether  there  is  a rapid  increase 
in  the  fluid,  which  by  displacing  the  heart  and  causing  dyspnoea  would 
render  necessary  immediate  relief,  or  whether  the  fluid  has  begun  to  be 
absorbed.  In  the  latter  case  an  expectant  treatment  is  all  that  is  required. 
In  the  former  case,  or  if  absorption  of  the  fluid  is  delayed  for  two  or  three 
weeks,  the  chest  should  be  aspirated.  A bacteriological  examination  of  the 
fluid  removed  should  then  be  made,  to  determine  which  form  of  organism 
is  present  in  the  exudate.  If  one  of  the  more  benign  forms  of  bacteria  is 
present,  such  as  the  pneumococcus,  or  if  the  fluid  is  found  to  be  serous,  no 
further  treatment  will  be  required,  unless  there  be  a reaccumulation  of  the 
fluid,  in  which  case  a second  aspiration  will  be  indicated.  If,  however, 
the  streptococcus  is  found  in  the  exudate,  the  case  must  be  watched  very 
carefully,  as  it  is  more  likely  to  become  purulent  and  to  need  radical  treat- 
As the  unfavorable  symptoms  in  a pleuritic  effusion  arise  mostly  from 
intra-thoracic  pressure,  relief  from  the  pressure  by  aspiration  is  indicated 
rather  than  by  the  use  of  drugs,  which  cannot  be  depended  upon. 
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The  point  of  aspiration  should  usually  be  in  the  fourth  or  fifth  inter- 
space in  the  axillary  line,  or  a little  farther  back.  . . 

Purulent  Pleuritis  (Empyema).— Empyema  is  a purulent  effusion  into 
the  pleural  cavity.  In  the  first  three  or  four  years  of  life  it  is  much  more 
common  than  a serous  effusion. 

The  cause  of  these  purulent  effusions  is  the  same,  so  far  as  we  know, 
as  that  of  serous  effusions.  The  same  organisms  are  present  in  the  two 
forms,  and  they  are  also  frequently  present  when  purulent  pleurisy  is 
secondary  to  a number  of  diseases,  the  most  prominent  of  which  is  lobar 

pneumonia. 

Usually  the  whole  pleura  is  involved,  encysted  empyemas  in  infants  and 
young  children  being  rare. 

The  disease  when  primary  may  be  acute  in  its  onset,  and  may  simulate 
closely  the  initial  stage  of  lobar  pneumonia.  In  other  instances  it  is  slow 
and  somewhat  insidious  in  its  development.  The  pulse  and  respiiations 
may  be  quickened,  but  after  the  early  days  of  the  disease  they  are  often 
very  little  raised.  There  is  nothing  characteristic  in  the  temperature  of  an 
empyema,  and  the  diagnosis  usually  can  be  made  only  from  the  knowledge 
that  the  younger  the  individual  the  more  likely  is  pus  to  be  present.  This, 
however,  can  be  determined  definitively  only  by  means  of  the  aspirator. 

The  physical  signs  are  the  same  as  in  a serous  effusion.  The  absorption 
of  a purulent  exudate  without  surgical  interference  is  very  rare.  I have 
occasionally  met  with  cases  where  one  aspiration  was  all  that  was  necessary, 
and  where,  seemingly,  complete  absorption  took  place. 

Where  cases  of  empyema  are  left  untreated,  a spontaneous  opening 
usually  takes  place  through  some  portion  of  the  thoracic  walls,  but  the 
exudate  may  also  find  its  exit  through  the  lungs  by  opening  into  one  of  the 
bronchi  or  perforating  in  other  directions.  I have  met  with  cases  where  the 
diaphragm  was  perforated  and  the  point  of  exit  of  the  pus  was  in  the  region 
of  the  umbilicus.  Where  perforation  does  not  occur,  the  pus  is  partially 
absorbed,  adhesions  are  formed,  and  sometimes  great  deformity  of  the  chest 
follows,  which  may  result  in  a marked  degree  of  lateral  curvature  of  the 
spine  as  well  as  in  great  contraction  of  the  chest. 

After  the  first  aspiration,  unless  absorption  occurs  within  a week,  and 
especially  if  one  of  the  more  virulent  forms  of  bacteria  is  found  in  the 
exudate,  a radical  operation  is  the  best  method  of  treatment.  Where  this  is 
performed  early  in  the  disease,  the  prognosis  is  very  good  in  infancy  and 
early  childhood,  unless  the  empyema  is  of  a virulent  form  or  is  secondary 
to  some  incurable  disease,  such  as  is  caused  by  the  bacillus  tuberculosis. 
The  pleural  cavity  should  be  thoroughly  drained  by  means  of  drainage-tubes. 
In  many  cases,  especially  in  children  over  two  or  three  years  of  age,  resec- 
tion of  one  or  two  ribs  gives  the  best  results.  Although  in  some  cases  a 
rapid  cure  in  two  or  three  weeks  follows  the  operation,  yet  the  recovery  is 
often  prolonged  for  many  months,  even  where  strict  antiseptic  precautions 
have  been  taken  at  the  time  of  the  operation. 
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As  the  treatment  of 
into  its  details. 


empyema  is  essentially  surgical,  I shall  not  enter 


^ little  girl  (Case  482),  eleven  years  old,  was  attacked  six  weeks  ago  with  a chill 
followed  by  vomiting.  She  then  had  a short,  dry  cough.  For  the  past  few  days  she  has 
complained  of  pain  in  the  lower  part  of  the  right  chest.  She  has  been  feverish,  has  lost  in 
weight  and  in  appetite,  and  her  respirations  have  been  painful.  She  lies  most  comfortably 
on  her  back  and  on  her  left  side.  A pleuritic  friction-rub  has  been  heard  in  the  right 
axillary  region.  Her  lips  and  cheeks  are  slightly  cyanotic. 


Case  482. 


Acute  pleurisy  with  serous  effusion.  Female,  11  years  old.  The  line  of  the  upper  border  of  the  effusion, 
the  area  of  cardiac  dulness,  and  the  margins  of  the  ribs  are  marked  in  black. 

Her  tongue  is  somewhat  coated.  The  alas  nasi  are  working,  and,  as  you  see,  the  dys- 
pnoea is  so  marked  that  she  has  to  sit  almost  upright  in  bed.  The  percussion  and  ausculta- 
tion of  the  left  lung  show  nothing  abnormal.  The  resonance  is  fair  over  the  upper  part  of 
the  right  front  and  back.  There  is  absolute  dulness  from  about  the  fifth  dorsal  vertebra  in 
the  right  back  to  the  base  of  the  lung.  This  dulness  extends  into  the  axillary  region,  where 
it  reaches  its  highest  point,  and  then  gradually  descends  to  the  right  parasternal  line  on  a 
level  with  the  fourth  costal  cartilage.  Over  this  area  of  dulness  respiration  is  markedly 
diminished.  No  friction-rub  is  heard.  The  vocal  and  the  tactile  fremitus  are  diminished. 
The  impulse  of  the  heart  is  found  in  the  fourth  interspace,  1 cm.  (f  inch)  to  the  left  of  the 
mammary  line.  The  heart-sounds  are  normal.  There  does  not  appear  to  be  any  displace- 
ment of  the  liver.  An  examination  of  the  urine  shows  it  to  be  acid,  to  have  a specific 
gravity  of  1022,  to  be  of  normal  color,  and  to  contain  no  albumin.  The  chlorides  are  nor- 
mal. The  physical  signs  are  those  of  a pleuritic  effusion  of  the  right  side  with  displacement 
of  the  heart  to  the  left. 

(Subsequent  history.)  During  the  following  week  the  area  of  absolute  dulness  gradu- 
ally decreased,  and  an  exploratory  aspiration  showed  the  fluid  to  be  serous.  Three  weeks 
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from  the  time  when  she  entered  the  hospital,  and  nine  weeks  from  the  beginning  of  the 
attack,  the  dulness  on  percussion  gradually  disappeared,  auscultation  showed  the  respiration 


CHART  42.  (Case  482.) 


to  be  normal,  and  the  heart  resumed  its  normal  position, 
temperature,  pulse,  and  respiration  while  she  was  in  the 


This  chart  (Chart  42)  shows  the 
hospital. 
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This  chart  (Chart  43)  shows  the  temperature  for  twenty-one  days  in  a case  (Case  483) 
of  serous  effusion  in  the  pleura,  where  in  the  beginning  165  c.c.  (5£  ounces)  of  fluid  were 
withdrawn  from  the  chest. 


CHART  43.  (Cask  483.) 
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Acute  pleurisy  with  serous  effusion.  Male,  4 years  old. 


The  fluid  reaccumulated,  so  that  absolute  dulness  was  found  over  the  whole  right  side 
of  the  chest  in  front  and  behind,  but  aspiration  did  not  have  to  he  resorted  to  again,  and 
complete  absorption  took  place  thirty  days  from  the  beginning  of  the  attack. 


A number  of  cases  have  been  reported  in  which  a purulent  effusion  has 
been  treated  by  aspiration  and  has  seemingly  disappeared  entirely  without  a 
radical  operation.  These  cases  should  be  borne  in  mind  when  treating 
purulent  pleuritic  effusions.  An  infant  (Case  484),  seven  weeks  old,  with 
empyema,  at  the  Boston  City  Hospital,  in  the  service  of  Dr.  Doe,  recovered 
entirely  after  one  aspiration. 

The  initial  stage  of  empyema  often  closely  simulates  pneumonia. 


A case  illustrating  this  fact  has  come  under  my  observation,  where  a boy  (Case  485), 
three  years  old,  and  previously  well,  was  attacked  with  pain  in  the  left  side,  with  a chill  and 
with  dyspnoea.  A physical  examination  made  on  the  third  day  of  the  attack  showed  the 
riirht  lung  to  he  normal.  On  the  left  side  of  the  chest  there  were  absolute  dulness,  dimin- 
ished respiration,  and  increased  vocal  resonance,  and  fine  rales  were  heard  from  the  fifth  rib 
to  the  base  of  the  lung,  both  in  front  and  behind.  Two  days  later  an  exploratory  aspiration 
showed  that  the  physical  signs  were  caused  hv  an  empyema. 


Another  case  which  illustrates  the  difficulty  in  diagnosticating  a puru- 
lent effusion  in  the  pleura  in  the  early  days  of  the  disease  is  the  following : 

A girl  (Case  486),  four  years  old,  was  suddenly  attacked  with  cough,  and  pain  in  the 
right  side.  The  temperature  was  40.5°  C.  (105°  F.).  The  respirations  were  quickened,  and 
the  pulse  was  rapid.  Nothing  abnormal  was  detected  on  physical  examination.  On  the 
following  day  the  general  symptoms  disappeared,  and  the  temperature  fell  to  38.8  U 
(102°  F ) In  another  day  the  temperature  fell  to  37°  C.  (98.6°  F.),  and  the  child  seemed 


Case  488. 
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, . , . , TOol1  0n  the  follcSine  day,  however,  the  temperature  rose  to  40°  C.  (104°  F.), 

Sute  dulness  was  detected  in  the  right  axillary  region,  and  an  exploratory  aspiration 

showed  the  pl  (P0age  487\  tbree  years  old,  who  two  years  ago  had  an  attack  of  some 

Here  is  a g ( j 3 Since  then  she  has  been  delicate  and  has  coughed 

the  last  few  weeks,  bnt  she  has  not  lost  in  weight 
a great  deal.  = symptoms.  She  is  pale,  and  the  cervical,  axillary,  and  inguinal 

nor  had  *">  markedly  clubbed.  She  shows  a peculiar  lateral 

^va^of be  madeyto  disappear  hy  traction.  The  right  side 
of  the  thorax  expands  normally,  the  left  side  scarcely  at  all.  There  are  hyperresonance 
over  the  right  lung,  no  rales,  and  compensatory  respiration.  The  left  lung  is  apparently 
atelectatic,  and  shows  dulness  everywhere  except  in  a small  triangular  area  at  the  infei  o 
angle  of  the  scapula.  This  deformity  of  the  thorax  is  probably  the  result  of  an  empyema 

which  occurred  two  years  ago  and  was  not  properly  treated.  ...... 

Here  is  an  infant  (Case  488),  one  and  a half  years  old,  who  entered  the  hospital  with 
a history  of  an  acute  attack,  characterized  by  fever,  cough,  and  dyspnoea.  Physical  exam- 
ination showed  nothing  abnormal  on  the  left  side  of  the  chest,  hut  on  the  right  side  there  was 
absolute  dulness,  with  bronchial  respiration.  No  rales  were  heard  anywhere  m the  lung. 

The  upper  border  of  the  area  of  dulness  I have  marked  with  a black  curved  line,  and 
you  see  how,  beginning  at  about  the  fourth  dorsal  vertebra,  it  gradually  rises  as  it  approaches 
the  axillary  line  and  then  falls  as  it  approaches  the  right  parasternal  line.  The  child’s 


Case  489. 


Recovery  from  empyema.  Male,  10  years  old,  showing  scar  eight  years  after  operation. 


right  arm  has  been  turned  upward  and  forward,  in  order  that  the  ribs  shall  be  sufficiently 
separated  for  the  introduction  of  the  trocar  preparatory  to  an  operation  for  the  radical  cure 
of  the  empyema.  An  exploratory  aspiration  has  already  shown  the  presence  of  a purulent 
effusion  in  the  pleura. 

(Subsequent  history.)  The  child  was  operated  upon  by  Dr.  Burrell,  an  incision  being 
made  in  the  mid-axillary  line  on  the  right  side,  and  .about  1.4  cm.  (£  inch)  of  the  seventh 
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eflusion  in  the  pleura.  I made  a permanent  opening  and  after  thirtvJrix T«  .11 
covered,  and  was  discharged  from  the  hospital  with  the  lung  apparently  normal  6 llb^' 
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ou  see  that  the  right  side  of  the  chest  is  equally  expanded  with  the  left,  and  that  no  de- 
formity has  resulted  from  an  extensive  empyema. 


CHART  44  (Case  489.) 
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Purulent  pleuritis.  Male,  2 years  old. 

This  chart  (Chart  44)  shows  the  temperature  during  the  twenty-one  days  previous  to 
the  removal  of  the  drainage-tube. 


DIVISION  XVII. 


DISEASES  OF  THE  HEART  AND  PERICARDIUM. 


LECTURE  LI. 

DISEASES  OF  THE  HEART. 

Cardiac  disease  in  infancy  and  early  childhood  may  be  divided  into 
congenital  or  acquired,  developmental  or  inflammatory,  functional  or  organic, 
acute  or  chronic.  In  this  early  period  of  life  cardiac  disease  has  certain 
characteristics  in  which  it  differs  essentially  from  those  which  are  met  with 
in  later  life.  One  of  these  characteristics  is  that  there  is  a more  decided 
tendency  to  recovery  than  at  a later  period.  Another  is  that,  owing  to  the 
undeveloped  condition  of  the  infant  and  young  child,  interference  with  the 
growth  of  other  organs  and  parts  of  the  body  may  more  easily  result  from 
diseases  connected  with  the  circulation  than  is  possible  in  the  case  of  the 
fully-developed  adult.  Thus,  there  are  certain  anatomical  facts  connected 
with  the  ossification  of  the  sternum  which  become  of  great  importance  in 
connection  with  cardiac  disease.  Deformities  of  the  thorax  may  result  from 
the  continued  pressure  of  the  enlarged  heart  on  the  soft  and  pliant  sternum 
and  costal  cartilages  of  the  young  subject.  These  deformities  do  not  arise 
merely  where  the  individual  is  rhachitic,  but  may  also  depend  upon  the 
stage  of  development  at  which  the  cardiac  disease  begins.  The  deformity  is 
more  or  less  pronounced  in  inverse  ratio  to  the  age  and  in  direct  ratio  to  the 
time  during  which  the  cardiac  disease  has  existed.  The  shape  and  extent 
of  the  deformity  are  also  dependent  on  the  degree  of  ossification  which  has 
taken  place  in  the  sternum.  In  young  infants,  where  the  entire  sternum,  as  ' 
I have  described  in  a previous  lecture  (page  71),  is  in  a cartilaginous  condi- 
tion, the  intra-thoracic  pressure  from  an  enlarged  heart  may  cause  a bulging 
of  the  whole  front  of  the  thorax.  This  may  occur  during  the  first  year, 
and  even  up  to  the  third  year.  As  the  child  grows  older,  the  manubrium 
and  the  second  piece  of  the  sternum  become  ossified  and  offer  more  resist- 
ance, while  the  third  piece  of  the  sternum,  still  remaining  in  a semi-cartila- 
ginous condition,  may  be  tilted.  This  may  occur  in  children  in  whom  the 
cardiac  disease  has  not  developed  until  the  fourth,  fifth,  or  sixth  year.  I 
have  had  under  my  care  a child  seven  years  old  who  at  the  age  of  five  years 
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had  articular  rheumatism  with  resulting  cardiac  hypertrophy,  and  who 
presented  this  displacement  of  the  third  piece  of  the  sternum.  No  other 
signs  of  rhachitis  were  detected.  The  middle  period  of  childhood  is  also 
a peculiarly  unfortunate  one  for  the  occurrence  of  cardiac  disease,  because 
the  heart  grows  so  rapidly  at  this  period  that  it  requires  a proportionately 
greater  amount  of  intra-thoracic  space  for  the  normal  performance  of  its 
function  than  it  does  later. 

In  addition  to  the  injury  which  may  be  done  to  the  thoracic  walls  by  an 
enlarged  heart,  we  must  consider  the  interference  with  the  normal  uniform 
expansion  so  necessary  for  the  growing  pulmonary  tissue,  and  the  consequent 
loss  of  the  elasticity  which  plays  so  prominent  a part  in  the  establishment 
of  the  equipoise  which  should  exist  in  a perfected  respiratory  apparatus. 

The  occurrence  of  diseases  of  the  blood-vessels  is  rare  in  infancy  and  early 
childhood  in  comparison  with  later  life.  Aneuvism  is  rare.  A navro wiiiy 
of  the  isthmus  aortee  is  more  common,  and  is  one  of  the  most  marked  of 
the  congenital  defects  of  the  blood-vessels.  Sometimes  there  is  an  absence 
of  the  isthmus  aortse  during  foetal  life.  The  compensation  for  this  defect 
takes  place  by  an  increased  action  of  the  left  ventricle  and  the  establishment 
of  a collateral  circulation  between  the  subclavian  artery  and  the  thoracic 
and  the  abdominal  aorta.  These  malformations  exert  in  varying  degrees 
an  influence  on  the  heart,  as  the  infant  grows  older,  from  increased  blood- 
pressure. 

CONGENITAL  DISEASES  OF  THE  HEART.— Congenital  diseases 
of  the  heart  are  somewhat  obscure  in  their  etiology,  but  usually  they  result 
either  from  an  interference  with  the  normal  development  of  the  organ  or 
from  endocarditis,  or  from  a combination  of  both.  In  order  to  understand 
these  congenital  lesions  you  must  remember  the  chief  points  in  the  mechan- 
ism of  the  foetal  circulation,  which  I explained  to  you  in  a previous  lecture 
(page  19).  I then  told  you  that  the  parts  of  the  foetal  circulation  at  birth 
which  were  of  most  importance  in  reference  to  diseased  conditions  of  the 
heart  and  great  blood-vessels  later  were  the  foramen  ovale  and  the  ductus 
arteriosus.  I also  told  you  at  what  period  after  birth  they  disappeared. 
Where  these  remains  of  the  foetal  circulation,  which  are  normal  during 
intra-uterine  life  and  for  a short  period  afterwards,  continue  as  the  infant 
grows  older,  they  become  abnormal  and  interfere  with  the  equilibrium  of 
the  circulation. 

Where  the  development  of  the  heart  has  been  interfered  with  in  intra- 
uterine life,  there  results  another  set  of  malformations,  the  chief  of  which 
are  an  open  ventricular  septum,  a transposition  of  the  great  vessels  con- 
nected with  the  heart,  and  various  malformations  of  the  valves  of  the  heart. 
Where,  again,  an  inflammatory  condition  has  taken  place  in  intra-uterine 
life  (foetal  endocarditis),  various  other  morbid  conditions  result,  the  most 
common  of  which  are  connected  with  the  pulmonary  artery,  causing  stenosis 
or  atresia,  a narrowing  of  the  conus  arteriosus,  and  various  malformations 
of  the  tricuspid  valve  and  other  orifices  ol  the  heart. 
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The  form  of  inflammation  of  the  endocardium  which  occurs  in  intra- 
uterine life  is  the  chronic  or  sclerotic  variety.  Verrueose  endocarditis  is 

rare.  (Osier.)  . , 

A deficient  filling  of  the  left  side  of  the  heart  in  early  life,  such  as 

occurs  in  cases  of  atelectasis,  foetal  pneumonia,  or  foetal  endocarditis,  espe- 
cially where  stenosis  of  the  pulmonary  artery  has  resulted,  may  delay  the 
closure  of  the  foramen  ovale  and  of  the  ductus  arteriosus,  which  under  these 
circumstances  act  as  safety-valves.  This  is  true  also  of  the  delay  in  the 
closing  of  the  intra-ventricular  septum,  which  is  often  of  great  aid  in  pre- 
serving the  equilibrium  of  the  circulation.  In  congenital  cardiac  disease  it 
is  usually  the  right  side  of  the  heart  that  is  affected.  The  most  common 
congenital  cardiac  lesions  are  an  affection  of  the  pulmonary  artery,  an  open 
foramen  ovale,  an  open  ventricular  septum,  and  an  open  ductus  arteriosus. 

The  lesions  most  commonly  found  in  connection  with  the  pulmonary 
artery  are  stenosis  of  the  pulmonary  orifice,  atresia  of  the  orifice  and  of 
the  artery,  and  stenosis  of  the  conus  arteriosus.  Stenosis  of  the  pulmonary 
orifice  usually  results  from  foetal  endocarditis,  though  it  is  possible  that  it 
may  be  the  result  of  faulty  development.  The  complete  obliteration  of  the 
orifice  of  the  beginning  of  the  pulmonary  artery  is  common,  though  not  so 
frequent  as  stenosis  of  the  orifice,  and  is  probably  of  developmental  origin. 

I have  here  a specimen  (Fig.  143)  which  was  taken  from  a child  (Case 
490)  with  congenital  cardiac  disease  under  the  care  of  Dr.  Northrup.  It 
illustrates  this  malformation  of  the  pulmonary  orifice. 


Fig.  143. 


Congenital  cardiac  disease.  Male,  4%  years  old.  Right  and  left  ventricles  laid  open  by  two  cuts. 
Stenosis  of  pulmonary  orifice.  Incomplete  septum  ventriculorum.  1 and  1',  septum  ventriculorum  cut 
across ; 2,  aortic  valves ; 3,  probe  passing  through  narrowed  pulmonary  orifice ; 4,  bent  probe  passing 
through  right  ventricle  to  left  through  opening  in  septum  ven  triculorum. 

The  specimen  was  taken  from  a boy  four  and  a half  years  old,  who  during 
life  had  shown  cyanosis,  clubbed  fingers,  and  at  times  severe  dyspnoea.  The 
physical  signs  in  connection  with  the  heart  were  a fine  wave  perceptible  to 
the  eye  at  the  left  third  interspace,  a soft,  purring  thrill  over  the  base  of  the 
heart,  cardiac  pulsation  1.4  cm.  (J  inch)  outside  of  the  left  mammary  line, 
and  cardiac  dulness  from  the  right  sternal  margin  to  the  left  mammary  line^ 
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will,  no  dulness  to  the  right  of  the  sternum.  A loud,  harsh  systolic  mur- 
mur was  heard  over  the  left  margin  of  the  sternum,  most  marked  at  the 

second  left  interspace  and  third  rib,  and  not  transmitted  to  the  left  or  alone- 
the  aorta.  B 

The  pulmonary  artery  was  abnormally  small,  the  aorta  was  abnormally 
large,  the  conus  arteriosus  was  practically  obliterated  at  the  pulmonary 
orifice,  and  the  ventricular  side  formed  a ring  of  white  cicatricial  tissue  i 
cm.  (A-  inch)  in  diameter. 

Here  is  a specimen  (Fig.  144)  of  the  same  heart  with  the  apex  cut  away 
so  as  to  show  the  relative  thickness  of  the  ventricular  walls  and  the  greatly 
thickened  septum  ventriculorum. 


Fig.  144.  (Case  490.) 


Transverse  section  of  heart  near  apex. — 1,  right  ventricle ; 2,  left  ventricle. 


The  right  ventricle  is  markedly  hypertrophied.  The  left  ventricle  is 
normal.  The  ventricular  septum  is  greatly  hypertrophied.  In  this  case  the 
ductus  arteriosus  was  impervious  and  the  foramen  ovale  practically  closed. 
A foetal  endocarditis  had  taken  place  before  the  septum  ventriculorum  had 
closed.  The  endocarditis  caused  contraction  of  the  conus,  and  the  blood 
being  forced  from  the  right  ventricle  through  the  imperfect  septum  pre- 
vented the  latter  from  closing.  This  provided  a safety-valve,  which,  as 
usually  happens  in  this  form  of  malformation,  allowed  the  child  to  live 
longer  than  is  common  in  other  congenital  cardiac  malformations.  The 
aorta,  receiving  a direct  stream  from  both  ventricles,  was  distended ; the 
pulmonary  artery,  receiving  but  little,  remained  small.  It  is  interesting 
to  note  in  this  case  that  the  child  passed  through  an  attack  of  pertussis 
and  measles  without  serious  results.  It  died  ultimately  of  abscess  of  the 
brain. 

There  may  also  be  dilatation  of  the  pulmonary  artery,  as  in  a case 
reported  by  King,  where  the  pulmonary  veins  united  to  form  a trunk  of  the 
same  size  as  the  artery  and  emptied  into  the  right  auricle.  In  this  case 
cyanosis  and  cough  were  present  at  times,  and  there  was  oedema  of  the  face, 
hands,  and  feet.  There  was  also  icterus,  apparently  arising  from  cirrhosis 
of  the  liver,  which  was  present. 

Premature  closure  of  the  foramen  ovale  has  been  met  with,  but  is  ex- 
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tremely  rare.  I have  already  shown  you  this  specimen  (Fig.  6,  page  42)  of 
an  infant’s  heart  with  an  open  foramen  ovale. 

Here  is  another  specimen  (Fig.  145),  which  shows  a small  opening  in 
the  ventricular  septum. 

Fig.  145. 


S,  unclosed  ventricular  septum.  Female,  10  months  old.  Warren  Museum,  Harvard  University. 

In  this  case  there  was  also  an  open  foramen  ovale,  but  no  other  malfor- 
mation. The  infant,  after  showing  the  usual  progressive  signs  of  congenital 
cardiac  disease,  died  suddenly.  There  was  no  history  of  cyanosis. 

The  fourth  common  congenital  cardiac  imperfection,  an  open  ductus 
arteriosus,  which  I have  just  referred  to,  is  shown  in  this  specimen  (Fin. 
146,  page  1024).  ' 


Tins  heart,  which  has  been  left  attached  to  the  lung,  was  taken  from  an  infant  (Case 
fc ^mLete8  W“S  appare"tly  health5'  at  Wrth  Panted  no  symptom, 

J^hen  th!mfai;t  TS  five  dayS  0ld  il  Was  noticed  that  h would  sometimes  become 
ghtly  cyanotic.  At  this  time  its  temperature  rose  to  39.4°  C.  (103°  F ) A nlivsicil 

examination  showed  nothing  abnormal,  and  nothing  abnormal  was  seen  on  inspection 
he  area  of  cardiac  dulness  was  normal,  and  no  murmurs  were  detected.  A day  or  two 
later  the  temperature  became  normal;  the  cyanosis  increased  somewhat  hut  was  inter 
mittent  and  of  a very  slight  degree.  At  times  the  skin  would  become  cool  A few  davs 
later  there  was  slight  intestinal  disturbance.  When  sixteen  davs  oTd  with  t 
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The  ductus  arteriosus,  as  I have  explained  to  you  in  a previous  lecture 
(page  21),  should  gradually  be  obliterated  within  the  first  two  weeks  of 
extra-uterine  life.  Interference  with  this  normal  involution  is  not  very 
uncommon,  rarely  occurs  alone,  and  is  usually  found  in  connection  with 
lesions  of  the  pulmonary  artery  or  narrowing  of  the  isthmus  aortoe.  Some- 
times the  process  of  obliterative  endarteritis,  which  has  been  shown  by  Dr. 


Fig.  146. 


D,  open  ductus  arteriosus.  Male,  16  days  old.  Warren  Museum,  Harvard  University. 

J.  C.  Warren  to  be  the  method  by  which  the  closure  of  the  lumen  of  the 
ductus  arteriosus  is  accomplished,  extends  to  the  aorta  and  causes  stenosis 
of  the  isthmus  aortae.  Again,  the  duct,  in  closing  and  retracting,  pulls  the 
aorta  and  tends  to  narrow  that  vessel,  thus  increasing  the  arterial  tension. 
During  foetal  life  stenosis  of  the  isthmus  aortae  does  not  produce  much  dis- 
turbance in  cases  where  the  ductus  arteriosus  can  carry  the  blood  to  the 
descending  aorta.  At  birth,  however,  in  these  cases,  unless  the  ductus 
arteriosus  remains  pervious,  serious  symptoms  arise,  and,  if  life  be  pro- 
longed, hypertrophy  of  the  left  ventricle  takes  place,  and  the  arterial  blood 
has  to  be  conveyed  to  the  descending  aorta  by  means  of  a collateral  circula- 
tion which  is  established  between  the  branches  of  the  subclavian  arteries 
and  the  branches  of  the  thoracic  and  abdominal  arteries.  Premature  closure 
of  the  ductus  arteriosus  during  foetal  life  has  been  met  with,  but  is  a rare 
condition.  Very  rarely  the  ductus  arteriosus  may  be  entirely  absent. 

Imperfections  of  the  tricuspid  orifice  are  more  rare.  Lesions  of  the 
mitral  valve  are  very  rare  in  intra-uterine  life.  Those  of  the  aorttc  orifice 
are  rare  in  comparison  with  those  of  the  pulmonary  onfice,  but  are  of  the 
same  nature,— that  is,  they  may  be  developmental  or  inflammatory. 
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The  duration  of  life  where  there  are  intra-uterine  lesions  of  the  aortic 
orifice  is  not  nearly  so  long  as  where  the  pulmonary  artery  is  affected. 

Transpositions  of  the  aorta  and  pulmonary  artery  are  very  commonly 
met  with  in  connection  with  other  congenital  defects,  such  as  spina  bifida 
or  hydrocephalus,  but  may  occur  in  infants  who  are  otherwise  normally 
developed.  In  these  cases  the  duration  of  life  is  almost  invariably  short. 

Lesions  of  the  valves  vary  greatly  in  their  extent  and  kind. 

On  the  boundary  line  between  developmental  and  inflammatory  condi- 
tions of  the  heart  is  a class  of  cases  in  which  small  hfematomata  are  found 
on  the  valves.  These  hsematomata  appear  just  before  or  just  after  birth, 
and  in  the  process  of  disintegration  through  which  they  pass  may  cause  a 
contraction  of  the  valvular  tissue,  and  thus  eventually  produce  the  same 
symptoms  that  usually  result  from  the  more  common  valvular  imperfections. 

Although  these  various  abnormal  conditions  may  be  found  alone,  yet 
they  generally  occur  in  combination  with  each  other,  and  all  kinds  of  trans- 
positions and  malformations  of  the  vessels  are  at  times  met  with. 

There  are  various  malformations  of  the  heart  which  occur  at  an  early 
period  of  foetal  development,  and  which  are  of  pathological  rather  than 
clinical  interest.  Of  these  I might  mention  cases  where  there  are  one 
auricle  and  one  ventricle  ( cor  biloculare ) or  one  ventricle  and  two  auricles 
(cor  triloculare),  as  well  as  a case  which  has  come  under  my  notice,  where 
the  heart  had  a double  apex,  the  right  apex  lying  in  the  fourth  interspace 
to  the  right  of  the  sternum,  and  the  left  apex  lying  in  the  fourth  interspace 
to  the  left  of  the  sternum. 

Symptoms. — Although  in  some  cases  the  symptoms  of  congenital  cardiac 
disease  are  very  indefinite,  and  the  disease  may  be  masked  for  a number 
of  months,  yet  in  a large  number  of  cases  they  soon  become  evident.  The 
typical  symptoms  of  congenital  cardiac  disease  are  cyanosis  and  attacks  of 
dyspnoea  amounting  at  times  to  suffocation  and  atrophy.  As  the  disease 
progresses,  the  fingers  often  become  club-shaped,  the  nails  blue,  and  the  skin 
cool.  In  connection  with  these  rational  signs  there  is  usually  an  evident 
pulsation  in  the  cardiac  region,  with  bulging  of  the  prsecordia.  Where  the 
obstruction  caused  by  the  lesions  is  sufficient  to  produce  hypertrophy  and 
dilatation  of  the  heart,  an  increase  in  the  area  of  cardiac  dulness  is  found. 
Diffuse  cardiac  murmurs  are  heard  often  over  the  whole  chest,  but  usually 
have  their  maximum  intensity  towards  the  upper  part  of  the  sternum,  and 
are  commonly  systolic  in  time. 

The  most  common  symptom  is  cyanosis.  Remember  that  cyanosis  may 
arise  from  incomplete  oxygenation  of  the  blood,  and  not  merely  from  the 
mixture  of  the  venous  and  arterial  currents.  Where  cyanosis  is  present  to 
any  extent  there  is  usually  some  malformation  of  the  pulmonary  artery  or 
its  valves.  Well-marked  congenital  malformations  may  be  present  with  no 
symptoms  whatever.  There  may  be  an  entire  absence  of  cyanosis  ; there 
may  be  no  increased  area  of  dulness  and  no  murmurs  ; and  I have  met  with 
instances  where  the  infants  seemed  to  be  thriving,  and  showed  neither  labored 
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breathing  nor  physical  signs  of  disease  up  to  within  a few  hours  of  death, 
and  yet  where  a number  of  cardiac  malformations  were  found  at  the  autopsy. 
Although,  as  a rule,  the  symptoms  occur  at  a very  early  period  of  extra- 
uterine  life,  yet  quite  frequently  they  are  so  mild  in  their  character  that 
they  are  not  noticed  especially,  as  is  the  case  when  they  appear  only  when 
the  infant  is  much  excited  or  is  crying.  Again,  the  cardiac  symptoms  may 
not  be  prominent  enough  to  attract  attention  until  the  infant  is  old  enough 
to  exert  itself  sufficiently,  as  by  creeping  or  walking,  to  interfere  with  the 
equilibrium  of  its  circulation.  At  times  another  disease,  especially  bron- 
chitis or  pneumonia,  may  precipitate  the  cardiac  symptoms.  Again,  it  is 
quite  common  for  endocarditis  to  develop  in  a heart  in  which  a congenital 
malformation  is  present,  and  the  diagnosis  between  a congenital  and  an 
acquired  cardiac  affection  then  becomes  necessary,  and  is  accompanied  by 
many  difficulties.  As  an  illustration  of  how  congenital  cardiac  disease  can 
be  masked  for  a number  of  weeks,  I shall  report  to  you  a case  which  has 
lately  come  under  my  care. 

This  infant  (Case  492)  was  apparently  healthy  at  birth,  and  a careful  physical  exami- 
nation showed  nothing  abnormal  in  the  thorax.  There  was  no  cyanosis  noticed,  the  skin 
being  of  a normal  color.  When  it  was  sixteen  days  old  it  refused  to  take  the  breast,  and 
in  the  afternoon  seemed  somewhat  cold,  was  slightly  cyanotic,  and  had  a temperature  of 
35.2°  C.  (95.5°  F.).  An  examination  of  the  heart  detected  nothing  abnormal.  A few 
drops  of  brandy  were  given  to  it,  and  after  several  hours  the  skin  became  warm,  the  respi- 
rations normal,  and  it  took  its  food  as  usual.  Early  in  the  following  morning  the  quick- 
ened respiration,  returned,  the  temperature  rose  to  37.7°  C.  (100°  E.),  it  refused  to  take  its 
food,  failed  rapidly,  and  died  in  the  afternoon. 

The  examination  of  the  heart  by  Dr.  Mallory  showed  a large  open  foramen  ovale  and 
an  absence  of  the  upper  part  of  the  intra-ventricular  septum  below  the  aortic  valve.  The 
beginning  of  the  aorta  for  a distance  of  1 cm.  (f  inch)  was  dilated  into  a spherical  pouch, 
from  which  were  given  off  (1)  the  aorta  without  any  branches  before  the  intercostals,  thus 
supplying  only  the  lower  part  of  the  body,  (2)  a large  vessel  to  the  right  lung,  and  (3)  a 
large  vessel  to  the  left  lung.  From  the  upper  part  of  the  right  ventricle  was  given  off  a 
large  vessel  which  divided  1.4  cm.  (£  inch)  above  the  pulmonary  valve  into  a large  vessel 
on  the  right  side  and  two  smaller  ones  on  the  left.  The  large  vessel  apparently  corre- 
sponded to  the  innominate,  and  the  other  two  vessels  to  the  subclavian  and  common  carotid 
of  the  left  side.  By  these  vessels  blood  was  supplied  to  the  head  and  upper  extremities. 
There  was  no  communication  between  the  arterial  and  pulmonary  vessels,  as  the  ductus 
arteriosus  was  absent.  The  cause  of  the  dilatation  of  the  beginning  of  the  aorta  was  a 
thickening  and  narrowing  of  the  vessel  for  8 mm.  (£  inch)  just  beyond  the  dilatation.  The 
heart  was  enlarged,  but  not  especially  hypertrophied. 

There  was  a general  streptococcus  invasion,  for  which  no  cause  could  be  found.  The 
cord  had  come  away  at  the  usual  time  without  leaving  any  abnormal  condition  in  the 
neighborhood  of  the  umbilicus. 

Diagnosis. — Although  from  what  I have  just  told  you  concerning  the 
symptoms  it  is  usually  possible  to  make  a diagnosis  of  congenital  caidiac 
disease,  yet  when  we  consider  the  variety  of  lesions  which  may  occm,  and 
the  combination  of  different  lesions  which  may  be  present,  you  will  under- 
stand that  a diagnosis  of  the  especial  lesion  is,  as  a rule,  impossible. 

Bearing  in  mind  the  mechanism  of  the  foetal  circulation  (Diagram  1, 
page  1 9)  and  the  connection  which  an  enlargement  of  the  heart  has  v ith 
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especial  lesions,  we  can  sometimes  arrive  at  an  approximately  correct 
diagnosis;  but  no  reliance  can  be  placed  upon  the  locality  or  sound  of 
the  cardiac  murmurs,  as  such  murmurs  may  be  produced  by  very  trivial 
lesions,  and  may  be  absent  where  the  lesions  are  most  pronounced. 

Prognosis. — Where  the  lesion  is  connected  with  the  pulmonary  artery, 
and  there  is  an  open  ventricular  septum  to  act  as  a safety-valve,  the  equi- 
librium of  the  circulation  may  be  retained  to  such  a degree  that  the  child 
will  live  for  a number  of  years.  Where  the  only  malformation  is  an  open 
foramen  ovale,  life  may  be  prolonged  for  many  years.  Where,  however, 
other  malformations  are  present,  especially  of  such  a grade  as  to  overcome 
the  compensatory  power  of  the  heart,  death  generally  takes  place  at  an  early 
period.  Where  there  is  transposition  of  the  main  arterial  trunks,  the  infant 
usually  lives  but  a short  time.  Infants  and  children  with  congenital  dis- 
ease of  the  heart  are  very  apt  to  die  suddenly. 

Death  ordinarily  results  from  some  affection  of  the  lung,  sometimes 
from  haemoptysis,  and  it  is  quite  common  for  tuberculosis  to  develop  iu 
these  cases  of  congenital  cardiac  disease. 

In  some  rare  cases  the  compensatory  power  of  the  heart  is  so  great 
that  the  equilibrium  of  the  circulation  is  maintained,  and  adult  life  may  be 
reached. 

Treatment. — The  treatment  of  congenital  disease  of  the  heart  is  essen- 
tially hygienic  and  symptomatic.  The  infants  should  be  carefully  pro- 
tected from  atmospheric  changes  which  would  be  likely  to  produce  bronchial 
irritation,  as  in  many  cases  bronchitis  appears  to  play  an  important  part  in 
interfering  with  the  maintenance  of  the  equilibrium  of  the  circulation  and 
in  destroying  compensation.  In  a number  of  cases  I have  found  that  the 
administration  of  digitalis  in  small  doses  and  with  the  greatest  caution  is 
valuable  when  hypertrophy  has  begun  to  fail  and  dilatation  to  increase. 
Where  the  dyspnoea  is  distressing,  a few  drops  of  aromatic  spirit  of  ammonia 
will  often  give  relief.  Stimulants  are  usually  indicated. 

Freedom  from  excitement  and  over-exertion  should  be  constantly  en- 
foiced,  but  the  child  should  be  kept  in  the  open  air  as  much  as  possible. 


. Here  is  anotiier  infant  (Case  493),  three  months  old,  in  whom  the  most  striking  feature 
of  its  congenital  cardiac  disease  is  extreme  wasting.  It  has  a cardiac  murmur  at  the  base 
o the  heart,  and  is,  as  you  see,  slightly  cyanotic.  You  will  notice  that  the  cyanosis  some- 
times affects  the  mucous  membrane  of  the  mouth,  and  that  the  nails  are  blue.  A harsh 
systohc  murmur  can  he  detected  at  the  base  of  the  heart.  At  times  the  infant  has  serious 
attacks  of  dyspnoea  and  suffocation,  but  by  simply  placing  it  on  its  right  side  immediate 
relief  is  obtained  from  these  symptoms,  this  procedure  evidently  bringing  into  action  a 

freed" from  Hs burden  S°me  P°rti°n  °f  the  circulatoi7  mechanism  is  temporarily 


ACQUIRED  DISEASES  OF  THE  HEART.-Acquired  diseases  of 
t e heart  may  be  functional  or  organic,  acute  or  chronic. 

Functional.— Functional  affections  of  the  heart  do  not  usually  occur 
until  the  later  years  of  childhood.  Functional  cardiac  disturbances  may 
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aiise  fiom  aruemia  of  the  nervous  centres  and  from  cardiac  irritants,  such 
as  tea  and  coffee.  They  are  significant  symptoms  in  the  course  of  such 
neuroses  as  exophthalmic  goitre. 

In  these  functional  cases  there  are  no  pathological  conditions  beyond 
a weakened  condition  of  the  muscles  of  the  heart,  and  possibly,  at  times,  a 
slight  degree  of  dilatation  of  its  cavities. 

The  symptoms  are  palpitation,  a weakened  irregular  pulse,  attacks  of 
dyspnoea  and  fainting,  and  sometimes  cardiac  murmurs  which  are  seemingly 
hsemic  in  their  nature. 

A marked  example  of  this  class  of  cases  was  a hoy  (Case  494),  eight  years  of  age,  who 
came  under  my  care  with  attacks  of  fainting,  palpitation,  and  dyspnoea.  He  was  taken 
from  school  and  made  to  play  all  day  in  the  open  air,  and  in  a few  weeks  these  symptoms 
disappeared  entirely. 

A considerable  quantity  of  tea  is  given  to  some  children  at  as  early  an 
age  as  four  or  five  years,  and  this  often  leads  to  functional  cardiac  disturb- 
ance. A striking  example  of  this  class  of  cases  was  seen  by  you  at  one  of 
my  previous  lectures  (page  469,  Case  201). 

In  these  functional  cases  the  subjective  symptoms  are  more  apt  to  be 
marked  than  where  there  are  organic  lesions. 

Organic. — Organic  diseases  of  the  heart  may  be  of  mechanical  or 
of  inflammatory  origin,  and  may  also  be  primary  or  secondary.  I have 
arranged  this  table  (Table  110)  showing  the  various  conditions  under  which 
organic  cardiac  disease  may  arise  in  early  life,  and  shall  ask  you  to  examine 
it  before  I speak  of  the  various  diseases. 

TABLE  110. 

Acquired  Organic  Cardiac  Disease. 


Mechanical.  Inflammatory. 

i I 


1 . 

Dilatation. 

1 1 T” 

Hypertrophy.  Endocarditis. 

1 

Myocarditis. 

1 

Primary. 

1 -»-» .r 

Secondary.  Primary. 

1 

Secondary. 

Over-exertion. 

Pericardial  and 

Rheumatism. 

Puberty. 

pleuritic  adhe- 

Chorea. 

sions. 

Acute  exanthemata 

Any  infiltration  of 

(scarlet  fever). 

lung-tissue. 

Diphtheria. 

Pertussis  with  its 

Pneumonia. 

accompanying 

Endocarditis  recur- 

emphysema  and 

rens  (from  old 

atelectasis. 

cardiac  malforma- 

Increased  blood- 

tions  or  lesions). 

pressure,  as  from 

renal  disease  or 

narrowing  of  the 

aorta. 

Organic  diseases  of  the  heart  are  more  apt  to  attack  the  left  side  of  the 
heart  than  the  right.  I shall  not  dwell  in  detail  on  the  various  physical 
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signs  of  cardiac  disease,  suck  as  murmurs,  thrills,  and  dulness,  as  they  are 
very  similar  to  those  with  which  you  have  been  made  familiar  in  your  study 
of  the  adult’s  heart.  The  importance  of  recognizing  the  relative  size  and 
position  of  the  heart  at  different  ages  I have  already  spoken  of  in  my 
lecture  on  development  (page  122),  and  I shall  therefore  refer  you  to  what 
I said  on  that  occasion.  There  are  certain  differences,  however,  between  the 
symptoms  of  cardiac  disease  in  infancy  and  early  life  and  those  in  latei  life. 
In  young  children  murmurs  are  more  apt  to  be  diffuse  than  in  adults,  often 
being  heard  over  the  entire  chest ; and  the  rate  and  rhythm  of  the  heart  are 
so  easily  disturbed  by  nervous  influences  as  to  be  of  little  diagnostic  value. 
Progressive  emaciation  is  a symptom  which  is  apt  to  appear  speedily.  An 
enlarged  heart  dependent  on  adhesions  from  a preceding  pericarditis  is 
more  common  in  early  life  than  in  adults,  while  compensation,  as  I have 
already  told  you,  is  much  more  readily  acquired. 

I have  had  children  with  cardiac  disease  presented  for  treatment  at  my 
children’s  clinic  one  year  with  cardiac  symptoms  so  severe  that  they  had  to 
be  carried ; they  were  emaciated  and  cyanotic,  the  area  of  cardiac  dulness 
was  increased,  and  souffles  were  present;  yet  these  same  children  would 
return  and  be  shown  to  the  next  class  of  students  in  the  following  year, 
walking  up-stairs  without  dyspnoea,  looking  well  nourished,  of  good  color, 
with  much  less  enlargement  of  the  area  of  cardiac  dulness,  and  with  the 
cardiac  souffle  scarcely  perceptible,  showing  that  the  cardiac  compensation 
was  complete. 


As  an  illustration  of  this  class  of  cases  you  will  perhaps  remember  the  little  girl 
(Case  495)  who  was  brought  to  the  clinic  by  her  mother  to  he  shown  as  a child  who  was 
then  well,  hut  whose  chances  of  living  had  seemed  at  one  time  very  slight. 

When  first  seen  she  was  about  five  years  old.  She  had  never  had  any  of  the  acute 
diseases,  such  as  scarlet  fever,  diphtheria,  pertussis,  articular  rheumatism,  or  in  fact  any 
disturbance  except  slight  pains  in  her  limbs.  For  the  previous  six  months  she  had  lost  in 
appetite  and  weight,  got  out  of  breath  very  easily,  suffered  from  palpitation,  and  in  the 
beginning  ot  her  sickness  was  confined  to  her  bed  for  a week  or  ten  days  with  a high  fever 
and  pain  referred  to  her  left  side.  On  examination  she  was  found  to  be  somewhat  cyanotic. 
The  area  of  visible  cardiac  pulsation  was  much  increased.  The  apex  of  the  heart  was  in 
the  sixth  interspace,  3 cm.  (1£  inches)  to  the  left  of  the  mammary  line.  The  area  of  abso- 
lute cardiac  dulness  extended  to  the  right  parasternal  line,  from  the  third  to  the  fifth  carti- 
lage, and  1 cm.  (f  inch)  to  the  left  of  the  mammary  line  on  a level  with  the  left  nipple ; 
the  vertical  area  ot  dulness  to  the  left  of  the  sternum  extended  from  the  second  to  the  sixth 
interspace.  There  was  a loud  mitral  systolic  murmur.  The  lungs  were  normal. 

The  chief  points  of  treatment  in  this  case  were  the  careful  administration  of  nourishing 
food  and  the  enforcement  of  rest.  She  was  always  carried  up  and  down  stairs  for  almost  a 
year.  She  grew  worse  for  a time ; she  became  irritable,  and  for  some  time  when  the 
cyanosis  and  orthopncea  were  most  marked  she  had  a cough,  and  once  or  twice  hajmoptvsis. 

y the  following  winter,  however,  the  general  symptoms  were  much  improved,  and  in 
another  year  the  dyspnoea,  cyanosis,  palpitation,  and  pain  had  passed  away.  The  apex  of 
the  heart  was  found  to  be  in  the  fifth  interspace  in  the  mammary  line,  and  the  area  of 
dulness  very  little  greater  than  normal. 

Cardiac  symptoms  dependent  on  organic  lesions  may  arise,  and  yet  no 
physical  signs  of  such  lesions  be  detected  during  life. 
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Mechanical. — The  mechanical  conditions  in  cardiac  disease  play  a very 
interesting  and  important  part  in  many  diseases  in  infancy  and  early  child- 
hood, and  by  their  results  often  interfere  seriously  with  the  general  physical 
condition  and  normal  development  of  the  child.  These  abnormal  condi- 
tions may  result  in  hypertrophy  or  dilatation  from  over-exertion  ; they  may 
occur  at  puberty ; they  may  arise  from  direct  mechanical  interference  with 
the  heart’s  action,  as  from  adhesions  or  from  undue  pressure  on  the  cardiac 
cavities,  as  in  pulmonary  disease,  pertussis,  renal  disease,  and  narrowing 
of  the  aorta.  In  all  these  diseases  there  is  a greater  liability  that  acute 
dilatation  may  take  place  in  early  life  than  that  it  may  occur  at  a later 
period.  You  should  therefore  always  remember  to  examine  the  heart 
carefully  during  the  course  of  all  these  diseases.  The  processes  which 
suddenly  cause  great  increase  of  the  blood-pressure  in  the  lungs  may  lead 
to  acute  dilatation  of  the  right  ventricle,  while  where  there  is  a diffuse 
renal  disease,  as  in  scarlet  fever,  acute  dilatation  of  the  left  ventricle  may 
take  place,  and  be  followed  by  hypertrophy,  as  I have  explained  to  you  in 
my  lecture  on  scarlet  fever  (page  569,  Case  245).  In  all  these  diseases  this 
acute  dilatation  may  take  place  rapidly  and  disappear  almost  as  rapidly, 
a phenomenon  which  is  somewhat  characteristic  of  cardiac  disease  in  early 
life. 

I have  already  referred  to  the  great  changes  which  take  place  in  the 
heart,  and  to  its  rapid  growth,  at  the  time  of  puberty.  At  this  period  the 
general  growth  of  the  child  is  apt  to  be  very  rapid,  and  symptoms  of  car- 
diac weakness  commonly  occur,  especially  in  girls.  These  symptoms  are 
debility,  lack  of  energy,  palpitation,  and  dyspnoea  on  exertion.  There  may 
also  be  signs  of  slight  cardiac  dilatation,  and  murmurs,  probably  hiemic 
in  them  nature.  This  period,  therefore,  is  one  in  which  cardiac  disease  from 
any  cause,  such  as  rheumatism,  is  ot  more  serious  import  than  at  a later 
period,  when  the  heart  is  not  taxed  by  too  rapid  growth. 

These  cases  should  be  treated  by  mild  physical  exercise,  care  being  taken 
that  the  children  do  not  over-exert  themselves.  Complete  rest  for  two 
or  three  hours  every  day  should  be  enforced.  Under  this  treatment,  com- 
bined with  nutritious  food  and  possibly  a tonic  of  iron  or  nux  vomica,  the 
signs  of  cardiac  disturbance  usually  soon  disappear. 

^ I must  again  remind  you  of  the  importance  of  mechanical  interference 
with  the  action  of  the  heart  arising  from  adhesions.  Adhesions  of  the  peri- 
cardium or  in  its  neighborhood  are  so  latent  in  infancy  in  their  symptoms 
that  they  are  often  overlooked  until  the  mechanism  of  the  heart  has  become 
so  seriously  interfered  with  as  to  present  the  symptoms  of  disease  of  the 

heart  itself,  such  as  dilatation  or  hypertrophy. 

Inflammatory.— The  chief  inflammatory  lesions  of  the  heart  are  endo- 
carditis and  myocarditis.  . .. 

Endocarditis.— The  most  common  cardiac  disease  which  occurs  in  cjn  - 

dren  is  endocarditis.  Endocarditis  may  be  acute  or  chronic,  primary  or 
secondary. 
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Etiology. — The  elaborate  investigations  of  J.  H.  Wright,  W.  K. 
Stokes,  and  others  have  shown  that  acute  endocarditis  is  of  bacterial  origin. 
Weichselbaum  lias  contributed  more  to  our  knowledge  of  this  disease  than 
any  other  investigator.  He  has  proved  that  there  is  no  essential  difference 
between  the  various  forms  of  endocarditis,  either  histologically  or  patho- 
logically, and  that  no  one  species  of  bacteria  is  exclusively  concerned  in  the 
production  of  the  disease.  Sometimes  the  streptococcus  pyogenes  is  found, 
sometimes  the  staphylococcus  pyogenes  aureus,  and  sometimes  the  diplococcus 
pneumoniae.  We  therefore  no  longer  need  make  a distinction  between  simple 
endocarditis  and  ulcerative  or  verrucose  endocarditis.  There  is  merely  a 
difference  in  the  degree  of  the  malignant  nature  of  the  especial  organism 
which  has  produced  the  disease,  or  in  the  vulnerability  to  infection  of  the 
individual. 

Pathology. — While  the  same  lesions  of  endocarditis  may  be  found  in 
children  as  in  adults,  yet  in  infancy,  although  marked  acute  cardiac  symp- 
toms and  murmurs  frequently  arise,  the  autopsy  almost  invariably  fails  to 
show  any  endocardial  lesions  or  growths.  In  two  thousand  autopsies  at  the 
New  York  Foundling  Asylum,  Dr.  Northrup  and  Dr.  O’Dwyer  never 
found  an  acute  inflammatory  lesion  except  in  one  case,  which  showed  the 
lesions  of  acute  malignant  endocarditis.  Where  the  lesions  of  endocarditis 
are  found  in  children,  the  connective  tissue  and  the  basement  substance  are, 
according  to  Delafield  and  Prudden,  principally  concerned  in  the  inflam- 
matory process.  The  endocardium  which  forms  the  valves  is  that  which  is 
most  frequently  inflamed,  but  other  portions  of  it  are  by  no  means  exempt, 
In  some  cases  there  is  swelliug  of  the  valves,  which  are  thickened,  their 
surfaces  remaining  smooth,  the  basement  substance  is  swollen,  and  there  is 
a moderate  production  of  new  connective-tissue  cells.  In  other  cases  the 
growth  of  connective-tissue  cells  is  very  much  more  marked,  the  basement 
substance  is  broken  up,  and  little  cellular  fungus-masses,  called  vegetations, 
project  from  the  free  surface  of  the  endocardium.  In  still  other  cases  the 
cellular  growth  in  some  places  forms  vegetations,  and  in  others  degenerates, 
and  thus  portions  of  the  valves  are  destroyed.  This  is  simple  acute  ulcer- 
ative endocarditis. 

In  some  cases  the  children  recover,  and  the  valves  seem  to  return  to 
their  normal  condition,  while  in  others  the  valves  are  left  permanently 
damaged. 

Chronic  endocarditis  may  succeed  an  acute  endocarditis,  or  the  inflamma- 
tion may  be  chronic  from  the  onset.  It  affects  most  frequently  the  aortic 
and  mitral  valves  and  the  endocardium  of  the  left  auricle  and  left  ventricle, 
similar  changes  in  the  right  side  of  the  heart  being  much  less  frequent.  In 
these  cases  the  endocardium  may  be  thickened  and  tense,  and  its  surfaces 
smooth  or  covered  with  small,  hard  vegetations  or  ridges,  or  there  may  be  a 
growth  of  connective-tissue  cells  in  the  endocardium,  with  a splitting  up  of 
the  basement  substance. 

While  endocarditis  may  be  primary,  simply  arising  from  the  infection 
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of  some  organism,  it  is  commonly  secondary.  It  arises  most  frequently  in 
connection  with  rheumatism  and  chorea,  also  in  the  course  of  the  acute 
exanthemata,  especially  scarlet  fever,  and  in  diphtheria.  Acute  endocarditis 
may  also  be  secondary  to  old  cardiac  malformations  or  lesions  (endocarditis 
recurrens). 

In  connection  with  endocarditis  myocarditis  may  be  present.  In  this 
event  there  is  an  inflammatory  change  in  the  walls  of  the  heart,  involving 
primarily  the  interstitial  tissue  and  blood-vessels,  the  muscular  fibres  being 
secondarily  affected  by  atrophic  and  degenerative  changes. 

Symptoms. — The  symptoms  of  endocarditis  are  often  obscure,  and  in 
infants  and  young  children,  in  the  beginning,  are  apt  to  be  latent.  When 
the  disease  arises  in  connection  with  some  other  disease,  such  as  rheuma- 
tism, the  symptoms  are  especially  likely  to  be  masked  by  those  of  the 
disease  which  it  complicates.  In  some  cases  the  endocarditis  develops  in- 
sidiously without  any  additional  symptoms,  and  its  presence  is  not  recog- 
nized until  a careful  examination  of  the  heart  detects  a murmur ; in  others 
pronounced  and  even  violent  cardiac  symptoms  are  present  from  the  be- 
ginning. If  the  muscular  tissue  is  involved  as  well  as  the  endocardium, 
the  general  cardiac  symptoms  of  dyspnoea,  cyanosis,  and  palpitation  are  still 
more  marked. 

The  symptoms  of  myocarditis,  however,  are  so  closely  associated  with 
those  of  an  accompanying  endocarditis  or  pericarditis  that  clinically,  as  a 
rule,  they  cannot  be  separated  from  them. 

Where  endocarditis  does  not  arise  as  a complication  of  some  other  dis- 
ease, the  symptoms  at  the  onset,  when  prominent,  are  usually  a rise  of  tem- 
perature, a quickened  and  sometimes  weak  and  irregular  pulse,  dyspnoea, 
palpitation,  and  more  or  less  prsecordial  distress.  All  these  symptoms  vary 
according  to  the  extent  of  the  lesions.  Later  they  depend  upon  whether  or 
not  compensation  has  been  established.  In  connection  with  these  early 
symptoms,  cardiac  dilatation  and  cyanosis  are  very  apt  to  occui.  A\  lion 
the  disease  has  advanced  far  enough  to  cripple  the  heart  and  to  interfere 
with  compensation,  the  physical  signs  of  enlargement  appeal,  such  as  in- 
crease in  the  area  of  cardiac  dulness  and  the  presence  of  murmurs  corre- 
sponding to  the  orifices  affected.  The  symptoms  differ  somewhat  according 
as  the  inflammatory  condition  has  begun  in  the  valves  or  in  the  cardiac 
walls.  (Steffen.)  In  the  former  case  the  signs  of  dilatation  accompany 
those  of  valvular  weakness,  while  in  the  latter  the  symptoms  of  dilatation 
come  first,  and  are  followed  by  the  mechanical  results  of  valvular  insuf- 
ficiency. 

In' a first  attack  of  acute  endocarditis  such  serious  symptoms  connected 
with  great  lack  of  compensation  as  are  met  with  where  the  attack  supervenes 
on  a previous  cardiac  lesion  are  not  likely  to  arise.  In  some  cases,  how- 
ever where  the  individual  power  of  cardiac  resistance  is  slight,  these  ad- 
vanced symptoms  appear.  Under  these  circumstances  the  child  emaciates 
rapidly,  becomes  very  weak  and  amende,  and  the  cyanosis  and  dyspnoea, 
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the  latter  of  which  may  amount  to  orthopncea,  increase.  There  is  apt  to  be 
cough  from  an  accompanying  bronchial  irritation,  produced  most  frequently 
where  there  is  obstruction  at  the  mitral  orifice,  and,  follow.ng  a general 
venous  stasis,  enlargement  of  the  liver,  haemoptysis,  and  oedema  of  the  face, 
leo-s,  and  arms  appear.  Children  show  such  a wonderful  recuperative  power 
that  even  in  these  advanced  cases  under  proper  treatment  the  serious  symp- 
toms may  gradually  pass  away,  and  often  such  complete  cardiac  compensa- 
tion takes  ^place  that  they  are  left  with  no  symptoms  of  cardiac  disease 
except  a murmur. 

In  endocarditis  relapses  are  common  and  there  is  a great  tendency  to 
recurrence.  Embolism  may  take  place,  and  sometimes  the  first  symptom  of 
cardiac  disease  which  has  been  noticed  is  a hemiplegia  follow  ing  a lesion 
of  the  mitral  valve.  Amernia  is  a very  common  symptom,  especially  where 
endocarditis  accompanies  rheumatism.  Congestion  of  the  lungs,  with  result- 
ing hcemoptysis,  may  arise  where  there  is  insufficiency  of  the  mitral  valve. 
Although  when  the  valves  are  affected  murmurs  are  usually  present,  yet 
sometimes  where  there  are  lesions  of  the  valves  murmurs  cannot  be  detected. 
In  endocarditis  murmurs  are  most  frequently  heard  in  the  region  of  the 
mitral  valve,  and  insufficiency  of  the  mitral  valve  is  the  most  common  of 
the  inflammatory  cardiac  lesions  in  childhood. 

Diagnosis. — The  diagnosis  of  endocarditis  depends  upon  the  physical 
signs.  These  signs  are  an  increase  in  the  area  of  cardiac  dulness  and  a 
change  in  the  cardiac  sounds.  The  change  in  the  area  of  cardiac  dulness 
must  be  differentiated  from  that  which  occurs  in  a pericardial  effusion,  of 
which  I shall  speak  later  (page  1056). 

The  change  in  the  cardiac  sounds  may  be  produced  by  changes  in  the 
blood  or  by  organic  lesions  of  the  valves.  The  differential  diagnosis  between 
these  two  conditions  is  the  same  as  in  adults,  and  therefore  I shall  not  dwell 
upon  it.  In  insufficiency  of  the  mitral  valve  the  murmur  is  systolic,  and  is 
transmitted  to  the  axilla  and  the  back.  In  some  cases  the  murmur  of  mitral 
insufficiency  is  closely  simulated  by  a valvular  sound  produced  in  the  course 
of  pericarditis.  Stenosis  of  the  mitral  valve  is  much  less  common  than 
insufficiency.  It  is  represented  by  a presystolic  murmur  heard  in  a limited 
area  in  the  region  of  the  heart’s  apex,  and  is  sometimes  accompanied  by  a 
reduplication  of  the  cardiac  sounds  at  the  apex  and  by  a thrill.  Pain  is 
said  to  be  more  common  in  connection  with  this  lesion  than  with  other 
cardiac  defects.  Lesions  of  the  aortic  valve  are  almost  invariably  associated 
with  rheumatism.  Stenosis  of  the  aortic  orifice  is  very  apt  to  be  associated 
with  a mitral  lesion.  There  is  nothing  especially  characteristic  in  childhood 
of  these  lesions  of  the  aortic  valves,  and  the  same  may  be  said  of  lesions  of 
the  tricuspid  valves. 

Where  endocarditis  has  become  chronic  and  compensation  has  only 
partially  taken  place,  the  children  are  atrophic,  anaemic,  and  have  a ten- 
dency to  imperfect  circulation  and  to  bronchitis.  In  some  cases  the  fingers 
become  club-shaped. 
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Prognosis.— The  prognosis  of  acquired  endocarditis  in  early  life  is 
comparatively  favorable.  I have  already  referred  to  the  great  recuperative 
powers  of  the  child,  and  in  many  cases,  especially  where  it  is  the  first 
attack,  such  complete  compensation  takes  place  that  the  child  practically 
recovers.  It  it  is  the  walls  of  the  heart  that  are  affected,  the  heart  may 
regain  its  normal  size  and  position.  If  the  valves  alone,  or  the  valves 
and  the  walls,  are  affected,  reaction  can  still  take  place.  Death  may,  how- 
ever, occur  at  the  height  of  the  attack,  or  the  child  may  die  later  from 
exhaustion  and  sometimes  suddenly  from  heart-failure. 

Treatment.— The  treatment  of  acute  endocarditis  during  the  early 
days  of  the  attack  is  essentially  rest  in  bed,  and  is  otherwise  symptomatic. 
From  the  very  beginning,  however,  we  must  bear  in  mind  that  our  treat- 
ment should  be  directed  to  establishing  compensation.  We  should  also 
remember  that  the  younger  the  child  the  more  likely  it  is  that  we  shall 
have  to  contend  with  a resulting  atrophic  condition  and  anaemia.  The  child 
should  be  encouraged  to  sleep,  in  order  that  the  circulation  may  be  kept 
as  quiet  as  possible  and  thus  relieve  the  work  of  the  disabled  heart.  The 
heart-beats  of  a young  child  during  sleep  are  often  reduced  twenty  in  a 
minute,  and  thus  sleep  affords  the  best  opportunity  for  compensation.  The 
treatment  which  I have  found  most  efficient  in  all  forms  of  cardiac  disease 
is  absolute  rest  in  bed  for  days  or  even  weeks  until  compensation  has  become 
complete.  Later  the  general  health  of  the  child  should  be  carefully  attended 
to  by  means  of  good  food,  pure  air,  and  exercise  of  a mild  type,  never  ex- 
cessive. The  surface  circulation  should  be  promoted  by  baths  and  gentle 
massage.  Digitalis  and  iron  are  of  great  value,  the  former  in  aiding  the 
establishment  of  compensation,  the  latter  in  combating  the  amemia.  If  at 
any  time  during  the  course  of  the  disease  the  attacks  of  dyspnoea  are  exces- 
sive, nitroglycerin  can  be  given  in  doses  proportionate  to  the  age  of  the 
child  ; 0.0003  gramme  grain)  can  be  given  to  a child  three  or  four  years 
old. 


Although  the  more  advanced  pathological  condition  usually  spoken  of 
as  “ulcerative  endocarditis”  rarely  occurs  in  young  children,  yet  it  is  at 
times  met  with.  Its  symptoms  are  obscure,  and  the  diagnosis  is  rarely 
made  during  life. 

I have  here  the  organs  of  a child  who  has  lately  died  in  my  wards  with 
this  disease. 


This  boy  (Case  496),  four  years  old,  was  attacked  one  month  ago  with  fever,  thirst, 
and  pain  in  his  knees.  Later  his  feet  became  painful  and  swollen,  and  other  joints  were 
successively  involved.  He  complained  of  pain  in  the  back  of  his  neck  and  along  his  spine. 
One  week  before  entering  the  hospital  he  began  to  have  moderate  but  incessant  choreic 
movements,  and  he  showed  much  incoordination  of  mastication  and  articulation. 

A physical  examination  showed  the  lungs  to  be  normal,  the  area  of  cardiac  dulness 
somewhat  increased  to  the  left  of  the  mammary  line,  and  a murmur  at  the  apex,  with  the 
first  sound  transmitted  to  the  axilla  and  the  hack.  On  the  following  day  a pericardial  fric- 
tion-sound was  heard  just  above  the  left  nipple,  accompanied  by  pracordial  pain.  Two 
weeks  later  the  choreic  symptoms  disappeared,  and  the  temperature  became  normal.  The 
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area  of  cardiac  dulne*  did  not  .fj j ^ “s E 

- *•  l,T  'TS  d bliVty  weak,  had  .narked  dvsP„«a,  and 

Ca°e”m!Ttbn  of  blood-stained  fluid. 

The^nterio^med.astinum  was^deeply^ected  and 

glands  '■"'"':”^i  jgff  pieara” and  about  this  point  the  tissues  were  thickened,  deeply  injected, 

!lC  r'T  °t  Tlie  rie:bt  lung  was  adherent  to  the  pleura  by  comparatively  fresh  adhe- 
and  ced6“  nd  ^ over  the  pleural  surface  of  the  lung  is  a slight  fibrinous  exudation. 
ThTlynTphatic^over^he^urface  o?f  the  pleura  are  greatly  dilated.  The  upper  lobe  of  the 
rf^ht  lung  is  congested.  Small  nodular  masses  can  be  found  beneath  the  pleura,  and  on 
Son  as  you  see,  there  is  a distinct  lobular  consolidation  throughout  the  upper  lobe  of 
Te  Xht  lung.  The  solid  portion  of  the  lung  is  of  a dark-red  color  and  comparatively 
smooth  on  section.  Muco-purulent  matter  can  be  squeezed  from  the  largei  bronc  1.  e 
small  consolidated  areas  are  more  or  less  separated  from  one  another,  and  between  t 
are  cavities  in  the  interlobular  septa.  The  appearance  of  the  lung  is  somewhat  similar  to 
that  presented  in  bovine  pleuro-pneumonia.  The  bronchial  glands  are  enlarged  and 
reddened.  The  left  lung  was  not  so  adherent  as  the  right.  All  over  the  posterior  portion 
of  the  pleura  there  was  a slight  fibrinous  exudation.  This  lung  has  been  somewhat  com- 
pressed by  the  accumulation  of  fluid  in  the  pleural  cavity,  but  otherwise  shows  about  the 
same  condition  as  the  right  lung,  the  consolidation  being  in  the  posterior  portions  princi- 
pally. The  pleural  cavity,  as  you  see,  is  obliterated  by  the  adhesions.  The  parietal  peri- 
cardium is  greatly  thickened,  and  in  and  between  the  connective-tissue  adhesions  there  is 
a thick  fibrinous  exudation.  The  heart  is  somewhat  enlarged..  At  the  apex  of  the  left 
ventricle,  at  a point  corresponding  to  the  adhesions  of  the  pericardium,  the  myocardium 
feels  soft  and  is  somewhat  whiter  than  the  remainder  of  the  tissue.  The  interior  of  the 
right  heart  contains  tolerably  firm,  fresh  clots.  The  myocardium  of  the  right  side  of  the 
heart  is  pale  and  soft.  Along  the  free  border  of  the  right  auriculo-ventrieular  valve  there 
are  a few  fresh  vegetations.  The  left  side  of  the  heart  is  dilated.  The  edge  of  the  mitral 
valve  is  thickened  and  eroded.  There  appears  to  be  a slight  loss  of  substance  in  the  thick- 
ened portion  of  the  valve,  and  the  edges  are  irregular  and  eroded.  The  muscular  substance 
of  the  heart  is  generally  pale.  Beneath  the  endocardium  there  are  small,  whitish  points. 
Similar  points  are  seen  on  the  papillary  muscles  and  on  the  inner  side  of  the  auricle.  The 
aortic  valves  are  intact,  except  for  a few  fibrinous  deposits  just  at  the  edges  of  contact. 
The  coronary  arteries  are  normal. 

The  spleen  is  enlarged  and  comparatively  soft.  The  mesenteric  lymph-glands  are 
enlarged  and  also  slightly  soft.  The  liver  is  large,  dark  red  in  color,  and  the  lobules  are 
prominent. 

The  left  jugular  vein  is  filled  by  a firm,  adherent  thrombus,  which  extends  downward 
into  the  subclavian  vein,  the  innominate,  and  the  superior  vena  cava,  and  completely  ob- 
literates those  veins. 

A microscopic  examination  of  the  lungs  shows  a distinct  lobular  pneumonia.  The 
alveoli  contain  very  little  fibrin,  but  are  filled  with  large,  pale  cells.  Among  these  are  a 
few  leucocytes,  but  usually  the  leucocytes  are  conspicuously  absent.  The  consolidation 
is  quite  general,  comparatively  few  of  the  alveoli  in  the  most  affected  portions  being  free. 
At  numerous  places  in  the  lung  there  are  wide  passages,  apparently  lymphatics,  filled  with 
fibrin  and  large,  pale  cells  similar  to  those  in  the  alveoli.  The  bronchi  are  in  most  cases  free. 
The  lung  consolidation  does  not  appear  to  take  its  point  of  departure  from  the  bronchi. 

Typical  masses  of  streptococci  are  found  in  the  alveolar  contents  and  in  their  walls. 
The  lymphatics  of  the  pleura  are  enlarged,  and  correspond  to  the  large  passages  just 
described  in  the  lung.  Sections  of  the  bronchial  and  cervical  lymph-glands  show  acute 
swelling  of  the  glands,  with  micrococci  here  and  there  in  the  sinuses. 

A microscopic  examination  of  the  heart  showed  the  vegetations  on  the  mitral  valve  to 
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of'  Here  and  thGre  °n  th°  6nds  °f  th6Se  stations  were  small  masses 

I nn.  Only  in  places  was  there  a direct  infiltration  with  leucocytes.  Streptococci  were 

found  on  the  edges  of  the  vegetations,  chiefly  in  the  fibrin.  In  but  one  place  were  they 
found  within  the  tissue.  Sections  of  the  myocardium  embracing  the  pericardium  showed  l 

futhTfiT™  °n  the  pericardial  surface-  lumbers  of  streptococci  were  found 

the  fibrinous  exudation  and  m a few  places  on  the  edge  of  the  cardiac  muscle.  Sections 

from  the  left  ventricle  showed  a marked  adhesion  with  the  pleura  and  an  acute  inflamma- 
tion with  a few  streptococci  in  the  tissue.  The  thrombi  in  the  large  cavity  showed  no 
evidence  of  organization,  and  no  streptococci  were  found  in  them,  but  there  were  numbers 
ot  them  in  the  perivascular  tissue,  which  showed  slight  purulent  infiltration. 

Sections  of  the  liver,  kidney,  and  spleen  showed  no  pathological  condition  save  a 
slight,  cloudy  swelling,  and  no  organisms  were  found  in  these  tissues. 

Cultures  made  at  the  autopsy  gave  a pure  culture  of  streptococci  from  the  lungs  from 
the  pericardium,  and  from  the  bronchial  lymph-glands.  In  the  spleen  only  a few  colonies 
were  found.  The  other  organs  were  sterile. 


Case  497. 


Acute  endocarditis.  Mitral  insufficiency.  Male,  8%  years  old. 


As  Dr.  Councilman  says,  the  most  interesting  part  of  the  autopsy  is  the  manner  of 
infection.  He  thinks  that  the  heart  must  have  become  infected  before  the  lungs,  so  that 
apparently  this  is  a case  of  primary  endocarditis  of  the  malignant  form.  It  seems  very 
probable  to  Dr.  Councilman  that  the  path  of  the  infection  was  from  the  heart  to  the  peri- 
cardium, thence  to  the  mediastinum,  producing  the  thrombus  of  the  veins,  and  probably 
thence  to  the  lung,  possibly  by  means  of  the  thrombosed  veins.  The  thrombi  seem  to 
have  been  due  to  an  inflammation  of  the  wall  of  the  vein,  produced  by  the  streptococci  in 
the  perivascular  tissue.  From  this  point  they  could  have  got  into  the  veins,  the  infec- 
tion being  carried  thence  into  the  lungs.  The  pneumonia  in  the  lungs  is  entirely  dif- 
ferent from  the  ordinary  broncho  pneumonia  of  infants,  which  is  due  to  aspiration,  and  in 
which  the  chief  seat  of  the  disease  is  in  the  bronchi  and  the  surrounding  lung-tissue.  In 
this  case,  however,  the  bronchi  are  less  involved  than  other  portions  of  the  lung. 


I have  here  in  the  wards  a number  of  cases  which  illustrate  the  various 
types  of  cardiac  disease. 
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This  boy  (Case  497,  page  1036),  eight  and  a half  years  old,  was  well  until  nine  weeks 
ago  He  had  never  had  any  diseases,  except  measles  and  varicella  when  he  was  four  years 
old.'  Nine  weeks  ago  he  was  attacked  with  chorea,  which  lasted  for  about  seven  weeks 
and  was  succeeded  by  symptoms  of  dyspnoea  on  exertion,  loss  of  appetite  and  slight  cough 
There  has  been  no  history  of  rheumatism  in  the  case.  You  see  that  he  is  cyanotic,  but 

otherwise  looks  comparatively  well.  , 

There  is  no  oedema,  and  an  examination  of  the  lungs  detects  nothing  abnormal.  The 

impulse  of  the  heart  is  in  the  left  mammary  line  in  the  fifth  interspace.  The  cardiac  area 
of  absolute  dulness  is  as  I have  indicated  with  this  black  curved  line.  I have  also  marked 
the  lower  border  of  the  ribs  with  a plain  black  line,  and  have  shown  the  slightly  enlarged 
liver  and  spleen  with  a broken  line.  The  dulness  does  not  extend  beyond  the  middle  of 
the  sternum,  but  is  increased  in  the  vertical  line  as  high  as  the  second  interspace  and 
extends  slightly  beyond  the  left  mammary  line.  There  is  a marked  systolic  murmur,  heard 
most  loudly  at  the  apex,  and  transmitted  to  the  axilla  and  the  back,  also  to  the  base  of  the 
heart. 

This  appears  to  he  a case  of  acute  endocarditis  arising  during  an  attack  of  chorea.  The 


prognosis  is  good,  as  the  child  is  already  improving. 

(Subsequent  history.)  The  child  was  treated  simply  by  rest  in  bed,  and  a month  later 
his  general  symptoms  improved,  the  areas  of  splenic,  hepatic,  and  cardiac  dulness  were 
much  decreased,  and  the  cardiac  murmur  was  not  so  distinct.  Two  weeks  later  compensa- 
tion was  apparently  established,  he  had  gained  in  weight,  his  color  became  better,  and  he 
left  the  hospital  in  good  condition. 


CHART  45.  (Case  498.) 
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Acute  endocarditis.  Female,  9 years  old. 


I have  here  a girl  (Case  498,  I.,  page  1038),  nine  years  old,  who,  although  she  has 
always  been  a delicate  child,  never  had  any  especial  disease  until  two  weeks  ago,  when  she 
was  attacked  with  fever,  palpitation,  cough,  and  a rapid,  irregular  pulse.  On  entering  the 
hospital  she  was  cyanotic,  the  face  and  extremities  were  cold,  and  there  was  considerable 
prominence  over  the  cardiac  region.  The  resonance  of  the  lungs  was  normal,  but  there 
were  a few  moist  rales  at  both  bases.  The  impulse  of  the  heart  was  in  the  fifth  left  inter- 
space, 1.4  cm.  (£  inch)  outside  of  the  mammary  line,  and  there  was  a marked  thrill  with 
a systolic  murmur  transmitted  to  the  axilla  and  heard  distinctly  in  the  back.  The  liver 
was  slightly  enlarged.  Here  is  the  temperature  chart  (Chart  45),  showing  the  temperature 
during  the  acute  inflammatory  stage  of  the  endocarditis. 
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'I  he  impulse  of  the  heart  is  scarcely  perceptible.  The  area  of  cardiac  dulness  extends, 
as  you  see,  to  the  right  edge  of  the  sternum,  and  slightly  beyond  the  right  parasternal  line 
beneath  the  third  intercostal  space. 


Case  498. 
I. 


Acute  endocarditis.  Mitral  insufficiency.  Lack  of  compensation.  Orthopnoea.  Female,  9 years  old. 


The  case  illustrates  an  attack  of  acute  apparently  primary  endocarditis.  The  acute 
inflammatory  stage  has  been  passed ; dilatation  has  taken  place,  and  there  is  at  present 
marked  failure  of  compensation.  This  is  shown  by  the  feeble  impulse  of  the  heart,  the 
weak  and  fluttering  pulse,  the  cold  and  blue  extremities,  the  orthopncea,  and  the  tendency 
to  cedema  of  the  face,  legs,  and  feet.  You  see  the  position  which  the  child  assumes  on  her 
right  side,  how  she  supports  herself  with  her  arms,  and  her  anxious  expression  as  she  en- 
deavors to  keep  herself  in  a position  in  which  she  can  breathe  easily. 


Case  498. 
II. 


Acute  endocarditis.  Dilated  heart. 


Orthopncea.  Position  assumed  when  sleeping. 
9 years  old. 


Female, 


A case  of  this  kind  needs  to  be  very  closely  watched,  as  the  child  is  liable  to  die  sud- 
denly. A few  days  ago,  in  this  next  bed,  there  was  a boy  (Case  499),  four  and  a half 
years  old,  who  was  suffering  from  an  attack  ot  acute  endocarditis  : he  had  the  same  symp- 
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toms  of  dilated  heart  with  a lack  of  compensation  as  you  see  in  this  little  girl.  ‘W  hile 
he  was  sleeping  in  the  same  position  which  she  has  assumed  since  I have  been  describing 
her  case  to  you  (Case  498,  II.,  page  1038),  he  died  suddenly.  He  bad  been  subject  to 
sudden  violent  attacks  of  dyspnoea,  and  once  or  twice  while  in  the  hospital  had  an  attack 
of  angina  pectoris. 

This  next  child  (Case  500),  a girl,  thirteen  years  old,  has  a history  of  pertussis  some 
years  ago,  but  has  not  had  any  other  disease  except  an  attack  of  rheumatism  two  years  ago. 
Since  then  she  has  occasionally  had  attacks  of  dyspnoea  when  at  play  and  when  going  up- 
stairs. She  has  also  at  times  had  oedema  of  the  feet.  One  week  ago  she  complained  of  pain 
in  the  cardiac  region,  so  severe  as  to  interfere  with  her  sleep.  On  entering  the  hospital  she 
had  a temperature  of  38.5°  C.  (101.2°  F.),  a pulse  of  104,  and  respirations  65.  An  exami- 
nation showed  nothing  abnormal  except  in  the  cardiac  region. 

Case  500. 


Chronic  endocarditis  following  rheumatism.  Mitral  stenosis  and  insufficiency.  Aniemia.  Female, 

13  years  old. 

The  impulse  of  the  heart  is  in  the  fifth  left  interspace  in  the  mammary  line.  The  area 
of  absolute  cardiac  dulness  is  enlarged,  and  I have  represented  it  by  a black  curved  line. 
You  see  that  it  extends  beneath  the  sternum,  and  at  the  junction  of  the  upper  border  of 
the  fourth  rib  extends  a short  distance  to  the  right  of  the  sternum.  The  upper  boundary, 
as  I have  said,  is  the  upper  border  of  the  third  rib,  and  is  about  5.3  cm.  (2  inches)  outside  of 
the  mammary  line.  There  is  a presystolic  murmur  at  the  apex,  which  is  confined  to  a limited 
area.  There  is  also  a systolic  murmur  at  the  apex  transmitted  to  the  axilla  and  the  back  ; 
the  pulmonic  second  sound  is  accentuated. 

(Subsequent  history.)  Four  weeks  later,  after  being  treated  by  complete  rest  in  bed 
the  cardiac  symptoms  almost  entirely  disappeared,  the  area  of  cardiac  dulness  was  much 
diminished,  and  the  murmurs  were  less  distinct.  Two  weeks  later  the  child  left  the  hos- 
pital, much  improved  in  her  general  health,  but  in  a very  anaemic  condition. 
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This  next  boy  (Case  501),  nine  years  old,  had  an  attack  of  rheumatism  when  he  was 
six  years  old. 


Case  501. 


Chronic  endocarditis  following  rheumatism.  Mitral  insufficiency.  Pericarditis  sicca.  Dilated  heart. 

Pneumonia.  Pleurisy.  Male,  9 years  old. 

Four  weeks  before  entering  the  hospital  he  began  to  have  swelling  of  the  feet,  and  four 
days  before  entrance  swelling  and  pain  in  the  cardiac  region  and  much  dyspnoea  and  general 
discomfort.  His  respirations  and  pulse  were  much  quickened,  and  his  temperature  was 
raised.  On  entering  the  hospital,  a physical  examination  showed  that  he  had  pneumonia  of 
the  left  lung.  A pericardial  friction-sound  was  also  heard  in  the  second  left  interspace. 
The  cardiac  area  of  absolute  dulness  extended  as  far  as  the  right  parasternal  line,  as  high  as 
the  third  rib,  and  5.3  cm.  (‘2  inches)  beyond  the  left  mammary  line.  There  was  a soft  systolic 
murmur  at  the  apex.  The  pneumonia  involved  the  whole  of  the  left  lung,  and  was  com- 
plicated by  a moderate  pleuritic  effusion.  Resolution  took  place,  however,  and  the  fluid  was 
absorbed.  The  cardiac  symptoms  improved  as  soon  as  the  pneumonia  and  pleurisy  disap- 
peared, but  the  physical  signs  of  the  dilated  heart  have  not  yet  changed.  For  some  weeks 
I shall  enforce  absolute  rest  in  bed,  as  this  morning  he  was  suddenly  attacked  with  extreme 
dyspnoea,  cyanosis,  and  collapse,  which  followed  his  getting  out  of  bed  and  dressing  himself 
contrary  to  my  directions. 

I have  indicated  the  area  of  absolute  cardiac  dulness  in  black,  which  shows  an  enlarged 
heart,  as  you  will  understand  better  when  I describe  the  dulness  produced  by  a pericardial 
effusion.  There  is  no  visible  impulse  of  the  heart,  and  the  beat  can  scarcely  be  found  on 
palpation.  The  increased  area  of  dulness  is  therefore  practically  caused  by  dilatation  rather 
than  by  hypertrophy,  and  this  supposition  is  substantiated  by  the  symptoms  of  lack  of  com- 
pensation which  he  has  shown. 

This  boy  (Case  502,  page  1041),  eleven  years  old,  had  measles  when  he  was  an  infant, 
diphtheria  when  he  was  three  years  old,  and  pertussis  when  he  was  four  years  old.  He  had 
always  been  well  until  one  and  a half  years  ago,  when,  after  indefinite  pains  in  bis  joints, 
accompanied  by  no  swelling  and  not  sufficiently  severe  to  confine  him  to  bed,  he  began  to 
have  dyspnoea  on  exertion,  and  cardiac  pain.  He  is  somewhat  cyanotic,  and  has  lately  lost 
a great  deal  in  weight.  There  is  no  oedema,  and  nothing  else  abnormal  is  detected  except  in 
the  examination  of  the  heart,  which  shows  the  area  of  absolute  dulness  to  be  somewhat  in- 
creased. A loud  presystolic  murmur  is  heard  at  the  apex,  limited  in  its  extent  and  accom- 
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panied  by  a thrill.  He  has  also  had  a cough.  He  seems  to  represent  a case  of  stenosis 
of  the  mitral  valve.  There  is,  as  you  see,  decided  enlargement  in  the  cardiac  region  to  the 

left  of  the  sternum. 

(Subsequent  history.)  After  remaining  in  the  hospital  for  two  months  and  being 
treated  by  rest,  compensation  was  established,  and  he  left  the  hospital  in  good  condition. 


Chronic  endocarditis.  Mitral  stenosis.  Bulging  of  left  side  of  sternum.  Male,  11  years  old. 

Since  then  he  has  returned  from  time  to  time  with  a renewal  of  the  symptoms  of  cyanosis, 
dyspnoea,  and  lack  of  compensation. 

This  next  boy  (Case  503,  I.,  page  1042),  ten  years  old,  is  interesting  as  illustrating  cer- 
tain characteristics  of  cardiac  disease  in  early  life. 

Two  years  ago  he  entered  the  hospital  with  marked  oedema  of  the  face,  body,  and  limbs, 
ascites,  a slight  amount  of  fluid  in  both  pleural  cavities,  and  oedema  of  the  lungs.  There 
was  no  definite  history  of  rheumatism  nor  any  other  cause  for  the  cardiac  disease  which  was 
causing  these  symptoms,  and  which  had  apparently  developed  insidiously,  though  if  he  had 
been  under  closer  observation  a definite  period  of  onset  would  probably  have  been  discovered. 
The  impulse  of  the  heart  was  found  to  be  1.4  cm.  (£  inch)  outside  of  the  mammary  line 
in  the  fifth  left  interspace  The  area  of  cardiac  dulness  was  somewhat  increased.  There 
was  a loud  systolic  murmur  at  the  cardiac  apex  transmitted  to  the  axilla.  The  second 
pulmonic  sound  was  much  accentuated.  Here  is  a picture  (Case  503,  II.,  facing  page  1042) 
taken  at  that  time,  and  showing  the  marked  oedema  of  the  legs  and  the  much  distended 
abdomen.  He  was  treated  by  complete  rest  in  bed  for  five  weeks,  and  in  the  beginning 
digitalis  was  administered  until  the  urine,  which  was  lessened  in  quantity,  had  increased 
and  the  oedema  of  the  lungs  had  disappeared.  On  entering  the  hospital  the  ascites  was 
removed  by  paracentesis  abdominis.  Under  this  treatment  the  child  rnnidW 


Case  602. 
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was  taken  just  before  he  left  the  hospital,  and,  as  you  see,  is  in  marked  contrast  to 
picture  taken  on  his  entrance. 


the 


Case  503. 
T. 


Chronic  recurrent  endocarditis.  Mitral  insufficiency.  Disturbance  of  compensation.  Dilated  heart. 
Enlarged  liver.  (Edema  of  lungs.  Ascites.  Male,  10  years  old. 


Since  leaving  the  hospital  the  boy  is  reported  to  have  been  very  well,  except  that  he 
could  not  play  or  work  hard.  Two  weeks  ago  he  was  attacked  with  fever,  prsecordial  dis- 
tress, and  cardiac  pain  ; later  he  began  to  have  oedema  of  the  feet  and  dyspnoea.  Since 
then  he  has  been  growing  progressively  worse,  and  his  case  illustrates  a fresh  attack  of  en- 
docarditis supervening  on  an  old  chronic  endocarditis  (endocarditis  recurrens)  and  resulting 
in  a disturbance  of  the  previous  compensation.  You  see  that  he  has  orthopnoea  to  such  an 
extent  that  he  is  unable  to  lie  down  in  bed,  and  that  he  has  to  be  continually  watched  by  a 
nurse,  as  he  frequently  has  attacks  of  excessive  paroxysmal  dyspnoea  which  are  liable  to 
prove  fatal.  There  are  cyanosis  of  the  lips  and  hands  and  marked  general  oedema.  The 
skin  of  the  nose  and  extremities  is  cold.  The  impulse  of  the  heart  is  felt  in  the  sixth  left 
interspace  2.8  cm.  (1  inch)  beyond  the  mammary  line.  The  area  of  cardiac  dulness  ex- 
tends beneath  the  sternum,  and  at  the  third  intercostal  space  extends  1.4  cm.  (i  inch)  to 
the  right  of  the  sternum,  thence  upward  in  a curved  line  across  the  upper  part  of  the  ster- 
num to  the  second  rib,  and  then,  keeping  outside  of  the  mammary  line,  descends  and  joins 
the  point  of  cardiac  impulse.  There  is  a loud  systolic  murmur,  heard  most  distinctly  at  the 
apex,  but  transmitted  over  the  whole  cardiac  area  and  through  the  axilla  to  the  back.  The 
second  pulmonic  sound  is  accentuated.  The  aortic  sounds  are  weak.  There  are  numerous 
moist  rales  heard  in  all  parts  of  the  lungs.  The  percussion  of  the  lungs  is  resonant  every- 
where except  in  the  lower  parts,  where  there  seems  to  be  a slight  amount  of  fluid  in  both 


Chronic  endocarditis.  Mitral  insufficiency.  General  oedema  and  ascites.  (Before  treatment.) 


Case  503. 
II. 


Case  503. 
III. 


DISEASES  OF  THE  HEART. 
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pleural  cavities.  The  liver  is  enlarged  so  that  it  extends  7.8  cm  (3  inches)  below  the  margin 
of  the  ribs.  Ascites  is  present,  the  fluid  rising  to  about  the  line  of  the  umbilicus.  The 
spleen  is  normal  in  size.  The  child  is  passing  only  a small  amount  of  urine,  which  contains 
a trace  of  albumin  I have  marked  the  cardiac  and  hepatic  areas  of  dulness  and  the  upper 
border  of  the  ascites  by  black  lines,  the  margin  of  the  ribs  by  broken  lines,  the  point  of 
cardiac  impulse  by  a black  ring,  and  the  oedematous  rales  in  the  chest  by  smaller  black 
rino-s  The  prognosis  in  this  case,  although  from  the  child’s  present  condition  very  serious, 
as  he  is  liable  to  die  suddenly  at  any  time  if  extra  blood-pressure  should  be  brought  to  bear 
upon  the  dilated  and  crippled  heart,  is  not  entirely  unfavorable,  as  he  has  previously  shown 
such  great  powers  of  compensation  and  recuperation.  As  there  is  no  great  distention  of  the 
abdomen,  I shall  not  at  present  remove  the  ascites  by  paracentesis,  but  shall  have  the  child 
carefully  watched,  and,  if  the  ascites  increases,  shall  have  it  removed  at  once.  He  is  taking 
infusion  of  digitalis,  3.75  c.c.  (1  drachm),  every  three  hours,  and  diuretin,  0.36  gramme  (6 


grains),  once  in  six  hours  as  a diuretic.  His  diet  is  milk. 

(Subsequent  history.)  Within  forty-eight  hours  rapid  relief  was  obtained  from  the 
urgent  symptoms,  and  at  the  end  of  three  weeks  the  oedema  of  the  lungs,  the  general 
cedema,  and  the  ascites  had  disappeared  entirely.  The  urine  became  normal  in  quantity  and 
free  from  albumin.  One  week  later  he  was  well  enough  to  be  out  of  bed  for  an  hour  each 
day,  and  at  that  time  this  picture  was  taken  (Case  503,  IV.),  which  shows  the  heart  and 


liver  to  be  still  enlarged. 


Case  503. 


IV. 


Chronic  endocarditis.  Mitral  insufficiency. 
Returning  compensation.  Enlarged  liver.  En- 
larged heart. 


V. 


Chronic  endocarditis.  Mitral  insufficiency. 
Broken  line  indicates  enlarged  heart.  Black  line 
indicates  area  of  cardiac  dulness  with  returned 
and  complete  compensation. 


Some  weeks  later  the  liver  regained  its  normal  size,  and  still  later  the  cardiac  area  of 
dulness  was  found  to  be  much  reduced  and  in  the  vertical  line  almost  normal.  This  picture 
(Case  o03,  V.)  shows  the  enlarged  heart,  which  remained  longer  than  the  enlarged  liver, 
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and  is  represented  by  a broken  line ; the  area  of  dulness  of  the  heart  as  it  appeared  when 
he  left  the  hospital  is  shown  by  a black  curved  line. 

This  next  case,  a girl  (Case  504),  nine  years  old,  is  instructive  as  showing  the  difference 
between  the  cardiac  area  of  dulness  produced  by  an  enlarged  heart  and  that  produced  by  a 
distended  pericardium.  She  had  pertussis  when  she  was  three  years  old,  and  measles  when 
she  was  seven  years  old.  This  was  followed  by  an  attack  of  rheumatic  fever,  which  lasted 
six  weeks.  So  far  as  I can  ascertain,  she  had  no  cardiac  disturbance  at  that  time,  and 
recovered  completely  from  the  attack  of  rheumatism.  Two  months  later  she  had  another 
attack  of  rheumatism,  which  was  accompanied  by  pain  in  the  cardiac  region.  She  then 
apparently  recovered,  but  one  year  later  had  a recurrence  of  the  cardiac  disturbance,  which 
was,  however,  of  short  duration.  From  that  time  she  remained  well  until  four  months 
ago,  when  she  had  a severe  attack  of  bronchitis,  and  since  then  she  has  been  failing  in 
strength  and  has  suffered  from  dyspnoea.  Three  weeks  ago  she  began  to  have  cedema  of 
the  feet  and  of  the  abdomen,  and  this  has  been  progressively  increasing.  She  is  very 
anaemic,  and,  as  you  see  (Case  504,  I.,  facing  page  1044),  the  cedema  of  the  face  and  legs  is 
marked.  The  distention  of  the  abdomen  is  found  to  be  produced  by  ascites.  An  examina- 
tion of  the  heart  shows  the  apex-beat  to  be  in  the  sixth  interspace,  4 cm.  (11  inches)  be- 
yond the  mammary  line.  The  area  of  absolute  dulness  extends  from  the  third  left  costal 
cartilage  downward  across  the  sternum  to  2.8  cm.  (1  inch)  beyond  the  right  parasternal 
line  in  the  fifth  interspace.  It  also  extends  to  the  left  and  downward  outside  the  mammary 
line  until  it  joins  the  impulse  of  the  heart  in  the  sixth  interspace.  This  area  of  dulness  is 
not  that  which  we  meet  with  in  a dilated  heart  alone,  as  I shall  presently  explain  to  you. 
On  the  contrary,  it  suggests  that  there  is  fluid  in  the  pericardium. 

In  connection  with  the  general  cedema  and  absence  of  symptoms  of  pericarditis  there 
is  probably  present  the  condition  called  hydropericardium.  The  liver  is  also  enlarged.  The 
pulse  is  regular,  140.  There  is  a systolic  murmur  at  the  apex  of  the  heart. 

She  is  being  treated  by  absolute  rest  in  bed,  a milk  diet,  infusion  of  digitalis,  and 
diuretin. 

(Subsequent  history.)  After  she  had  been  in  the  hospital  for  forty-eight  hours  the 
hydropericardium  disappeared,  the  skin  became  less  tense,  the  urine  increased  in  amount, 


Cask  505. 


Chronic  endocarditis.  Greatly  dilated  heart.  General  oedema.  Extreme  distention  of  abdomen  with 

ascites.  Female,  11  years  old. 

and  there  was  rapid  improvement  in  all  the  general  symptoms.  Two  weeks  later  the  cedema 
and  ascites  disappeared  entirely,  as  is  shown  in  a picture  (Case  504,  II.,  facing  page  1044) 
taken  at  that  time.  The  enlarged  heart  at  that  time  is  indicated  by  a broken  line,  while 


Case  504. 

I. 


I il : — 1 

Chronic  endocarditis.  Mitral  insufficiency.  Hydropericardium.  General  cedema  and  ascites.  The  line 
of  ascites  and  of  the  cardiac  area  of  dulness  marked  hi  black.  (Before  treatment.) 


Case  504. 
II. 


DISEASES  OF  THE  HEART. 

the  area  of  dulness,  which  was  found  some  weeks  later  when  compensation  was  established, 
is  represented  by  a black  line.  The  child  was  left  in  a very  anaemic  and  emaciated  condi- 
tion but  the  liver  resumed  its  normal  size,  the  area  of  cardiac  dulness  gradually  became 
smaller,  compensation  was  finally  established,  and  she  left  the  hospital  in  good  condition 

Here  is  a girl  (Case  506,  page  1044),  eleven  years  old,  who  has  just  been  admitted  to 

the  hospital.  . . , 

She  shows,  as  you  see,  extreme  dyspnoea,  orthopncea,  cyanosis,  marked  general  cedema, 

and  great  distention  of  the  abdomen  produced  by  ascites.  Percussion  of  the  chest  shows 
extreme  dilatation  of  the  heart  over  an  area  which  includes  the  entire  sternum  from  the 
second  interspace  and  extends  7-8  cm.  (3  inches)  to  the  left  of  the  mammary  line  the 
impulse  of  the  heart  being  in  the  seventh  interspace.  There  is  also  extensive  oedema  of  the 
lungs.  The  pulse  is  weak  and  feeble.  It  is  very  evident  that  there  is  an  entire  lack  of 
compensation  in  this  case,  and  that,  unless  the  heart  is  quickly  relieved,  cardiac  failure 
will  take  place  and  the  child  will  die.  I have  therefore  told  the  mother  that  paracentesis 
abdominis  must  be  performed  at  once. 

(Subsequent  history.)  The  mother  refused  to  have  paracentesis  performed,  and  took 
the  child  home : it  died  suddenly  on  the  following  day  from  heart-failure. 

I have  already  referred  to  the  deformities  which  may  arise  in  the  chest 
from  the  pressure  of  an  enlarged  heart  during  a period  when  the  thoracic 
walls  are  still  pliant  and  undeveloped. 

Here  is  a little  girl  (Case  506)  who  six  years  ago  had  an  attack  of  rheumatism  followed 
by  endocarditis,  and,  although  compensation  has  taken  place  and  she  is  fairly  well  and 
strong,  you  see  the  displacement  of  the  sternum  and  of  the  costal  ends  of  the  left  ribs 
which  has  resulted  from  the  cardiac  enlargement. 

Case  506.  Case  507. 


Displaced  sternum  and  costal  cartilages  from  Malformation  of  left  side  of  thorax  from 

enlarged  heart.  Female,  10  years  old,  cardiac  disease. 

Here  is  another  case  (Case  507)  of  cardiac  disease,  in  which  the  endocarditis  with  its 
resulting  cardiac  dilatation  and  hypertrophy  occurred  at  a still  earlier  period  of  life,  and,  as 

you  see,  there  is  great  deformity  of  the  left  side  of  the  thorax  produced  by  the  intrathoracic 
pressure. 
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LECTURE  LI  I.. 

DISEASES  OF  THE  PERICARDIUM. 

The  anatomy  of  the  infant’s  pericardium,  so  far  as  I have  been  able  to 
determine  by  the  dissection  of  sixteen  infants  of  various  ages,  appears  to 
approximate  so  closely  that  of  the  adult  that  there  is  nothing  distinctive 
to  note  concerning  it.  The  amount  of  fluid  which  normally  occurs  in  an 
infant’s  pericardium,  although  of  variable  quantity,  is  probably  under  5 c.c. 

The  chief  diseases  which  affect  the  pericardium  are  hydropericardium, 
hsemopericardium,  pneumopericardium,  and  pericarditis.  The  first  three  are 
very  rare  in  early  life,  and  therefore  need  be  merely  referred  to.  Absence 
of  the  pericardium  may  occur,  and  may  be  complete  or  partial. 

PERICARDITIS. — The  most  common  disease  of  the  pericardium  is 
pericarditis.  It  can  occur  at  all  ages,  but  the  earlier  the  age  the  less  often 
is  it  met  with.  It  has  been  found  in  the  foetus  and  in  the  new-born,  and 
well-marked  adhesions  of  the  pericardial  surfaces  have  been  observed  in 
an  infant  which  died  thirty-six  hours  after  birth. 

Etiology. — There  are  a number  of  organisms  which  seemingly  give 
rise  to  pericarditis.  The  most  common  of  these  is  the  micrococcus  lanceo- 
latus.  In  the  new-born  pericarditis  may  be  the  result  of  a septic  condition 
following  infection  of  the  cord.  At  times  it  follows  periostitis  and  ostitis 
in  young  children,  here  also  probably  being  associated  with  septic  infection. 
Traumatism  may  also  be  a cause  of  pericarditis.  Rheumatism,  especially 
after  the  third  or  fourth  year  of  life,  gives  rise  to  as  much  periendocardial 
disease  as  at  a later  period.  The  inflammatory  lesions  may  arise  before  the 
rheumatism  has  appeared  elsewhere,  and  the  intensity  of  the  arthritic  pain 
and  the  number  of  joints  affected  do  not  correspond  to,  or  rather  do  not 
influence,  the  frequency  of  the  pericardial  complication.  Inflammation  of 
the  pericardium  is  also  frequently  associated  with  pneumonia.  It  may  be 
secondary  to  any  of  the  eruptive  fevers,  but  occurs  most  frequently  as  a 
complication  of  scarlet  fever.  When  it  occurs  in  this  latter  disease  it  ap- 
pears usually  in  the  second  or  third  week  of  the  attack.  The  pericardium 
also  shows  an  especial  tendency  to  invasion  by  the  bacillus  tuberculosis 

following  tuberculosis  of  the  pleura. 

Pathology. — Pericarditis  may  be  circumscribed  or  diffuse,  and  theie 
appears  to  be  no  essential  difference  between  the  pathological  conditions 
affecting  the  pericardium  in  early  life  and  those  which  occur  later.  The 
pericarditis  sicca  of  the  adult  is  comparatively  unusual  in  the  child,  in  whom, 
as  a rule,  an  effusion  of  greater  or  less  extent  almost  always  takes  p ace. 
The  effusion  may  be  sero-fibrinous,  hemorrhagic,  or  purulent.  Not  only  is 
the  tendency  to  effusion  in  the  child  greater  than  in  the  adult,  but  its  forma- 
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tion  is  characterized  by  greater  rapidity  and  it  is  more  likely  to  be  purulent 
than  in  the  adult.  A pericardial  effusion  tinged  with  blood  is  not  uncom- 
mon in  early  life,  and  is  not  necessarily  so  significant  of  tuberculosis  as  is  a 
pronounced  hemorrhagic  effusion.  The  white,  opaque  thickenings  of  the 
inner  pericardial  surface  so  frequently  found  in  adults  are  rare  in  children, 
but  have  been  found  at  all  ages,  and  where  there  is  a deformity  of  the  chest, 
as  in  certain  cases  of  rhachitis,  they  have  been  especially  noticed.  Tuber- 
culosis of  the  pericardium  as  a primary  disease  is  even  more  rare  in  the 
child  than  in  the  adult.  Tuberculosis  secondary  to  tubercle  of  the  pleura 
may  occur,  especially  when  the  left  pleura  is  affected.  The  younger  the  sub- 
ject the  less  likely  are  there  to  be  adhesions  between  the  pericardium  and 
the  pleura,  an  important  fact,  to  be  taken  into  consideration  later  when  I 
shall  speak  of  the  diagnosis  of  pericardial  effusion  in  infancy. 

Symptoms. — Pericarditis  may  be  acute  or  chronic,  primary  or  secondary. 

The  subjective  symptoms  of  acute  pericarditis  in  infancy  are  very 
indefinite,  and  throughout  childhood  this  latency  of  the  early  symptoms  is 
so  marked  and  occurs  so  frequently  that  it  may  be  said  to  be  characteristic 
of  the  symptomatology  of  pericarditis  in  early  life.  It  is  so  difficult  to 
locate  pain  when  it  occurs  in  the  infant,  and  a tumultuous  action  of  the 
heart  with  general  circulatory  disturbance  is  so  commonly  the  result  of  a 
diseased  condition  outside  of  this  central  organ,  that  it  is  impossible  to 
formulate  a practical  general  symptomatology  for  the  onset  of  the  disease. 
When,  however,  the  disease  has  progressed,  dyspnoea  and  orthopnoea  become 
marked.  Large  effusions  appear  to  affect  the  functional  activity  of  the 
heart  more  rapidly  in  children  than  in  adults,  and  to  occasion  earlier  the 
signs  of  disturbance  of  the  circulation.  Diminution  in  the  amount  of  the 
urine  in  cases  of  pericardial  effusion,  with  a corresponding  increase  in  the 
urine  as  the  effusion  decreases,  has  been  noticed  in  children.  The  usual 
physical  signs  supposed  to  be  characteristic  of  pericarditis  are  often  very 
misleading,  and  where  a pericardial  friction-sound  is  absent  the  determina- 
tion of  a case  of  pericarditis  in  a young  child  may  present  great  difficulties. 
Owing  to  the  flexible  thorax  of  the  child,  there  is  a greater  opportunity  for 
the  neighboring  parts  to  yield  before  the  pressure  of  an  effusion,  and  we  are 
more  likely  to  have  bulging  of  the  intercostal  spaces,  and  on  inspection  a 
visible  alteration  of  the  cardiac  area,  than  in  adults.  Because  of  the  small 
size  of  the  child’s  thorax,  the  heart  and  pericardium  are  much  nearer  to 
the  anterior  surface  of  the  thoracic  cavity  than  they  are  in  adults.  This 
occurs  both  normally  and  in  diseased  conditions,  especially  where  there  is 
flattening,  and  thus  levelling,  of  the  chest.  Under  these  latter  conditions  the 
heart  and  pericardium  are  brought  in  such  close  contact  with  the  thoracic 
wall  that  on  palpation  you  can  feel  the  heart’s  impulse,  and  on  auscultation 
the  heart-sounds,  in  a much  more  advanced  stage  of  a pericardial  effusion 
than  would  be  possible  in  the  adult  with  a proportionately  large  amount  of 
fluid.  It  has  also  been  noticed  in  early  life  that  on  auscultation  the  sounds 
in  pericarditis  and  endocarditis  simulate  each  other  quite  closely.  Percus- 
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S1011  is  the  most  important  physical  sign,  when  the  initial  friction-sound  has 
escaped  detection,  both  for  determining  whether  an  effusion  is  present  and  as 
a guide  to  the  prognosis  and  treatment.  In  effusions  of  exactly  the  same 
amount  the  area  ot  dulness  may  differ,  owing  to  the  difference  in  the  elasticity 
of  the  lungs  and  to  the  presence  or  absence  of  adhesions.  The  greater  the 
elasticity  of  the  lungs  and  the  fewer  the  adhesions  the  more  regular  will  be 
the  outline  of  absolute  dulness  and  the  greater  its  significance  as  compared 
with  that  of  the  relative  dulness  ; while  the  reverse  of  this  proposition  is 
true  of  the  iclative  dulness.  By  absolute  dulness  I mean  entire  absence  of 
resonance.  By  relative  dulness  I mean  diminished  resonance.  The  absolute 
dulness  is  determined  by  the  retraction  of  the  borders  of  the  lungs,  which 
withdraw  from  the  chest-walls  as  the  effusion  gradually  distends  the  peri- 
cardium. Relative  dulness  is  due  to  the  distended  pericardium,  and  this 
to  a greater  or  less  degree  compresses  the  lungs,  which  may  be  held 
in  position  by  adhesions.  The  relative  dulness,  therefore,  with  its  necessa- 
rily irregular  outlines,  varying  according  as  adhesions  are  present  or  not, 
is  most  useful  in  studying  complicated  cases,  while  the  absolute  dulness 
should  be  relied  upon  in  determining  the  outlines  of  the  typical  uncom- 
plicated cases.  The  older  the  individual  the  more  likely  are  adhesions 
and  pulmonary  diseases  to  be  present.  These  will  either  prevent  the  re- 
traction or  alter  the  elasticity  of  the  lung.  The  infant,  being  less  likely 
to  have  had  previous  lesions  of  the  lung  and  pericardium,  gives  us  the 
best  opportunity  for  studying  the  outlines  of  a pericardial  effusion,  and 
the  area  of  absolute  dulness  is  the  most  valuable  physical  sign  of  effusion 
in  infants  and  in  young  children.  It  is  evident,  therefore,  that  we  must 
acquire  a precise  knowledge  of  the  uncomplicated  cases  before  we  shall 
be  prepared  to  diagnosticate  those  in  which  adhesions  are  present  or  which 
are  complicated  by  pulmonary  disease.  There  is  a great  probability  that 
many  of  the  clinical  observations  on  pericardial  effusions  made  on  adults  by 
various  competent  clinical  observers  have  been  rendered  of  little  practical 
value  by  the  presence  of  adhesions,  as  has  been  proved  by  the  difficulty  in 
making  a diagnosis  by  rules  deduced  from  these  observations.  The  num- 
ber of  clinical  observations  on  infants  corroborated  by  post-mortem  exam- 
inations is  not  yet  large  enough  to  provide  us  with  sufficient  data  from 
which  to  make  precise  deductions,  but  the  experiments  on  which  are 
based  the  diagrams  of  pericardial  effusion  which  I am  about  to  show  you 
were  made  on  sixteen  infants,  in  none  of  whom  did  adhesions  exist.  In  all 
of  these  presumably  typical  cases  absolute  dulness  was  found  to  the  right  of 
the  sternum.  An  instance  of  how  the  area  of  dulness  varies  in  complicated 
cases  was  given  by  a case  in  which,  although  the  pericardium  was  much 
distended  with  fluid,  it  failed  to  show  dulness  to  the  right  of  the  sternum, 
and  the  autopsy  revealed  adhesions  binding  the  lung  tightly  to  the  right  edge 
of  the  sternum.  In  this  case  the  effusion  was  behind  the  lung,  and  this 
permitted  resonance  to  be  obtained  over  an  area  where  in  an  uncomplicated 
case  with  the  same  amount  of  effusion  there  would  have  been  dulness. 
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In  addition  to  the  difficulties  in  making  a differential  diagnosis  arising 
from  interference  with  the  contractility  of  the  lungs,  such  complications  as 
pneumonia  of  the  right  lung,  especially  its  middle  lobe,  pleuritic  effusion  on 
the  right  side,  an  enlarged  liver,  and  an  enlarged  heart  must  be  considered. 
Where  this  pneumonia,  or  pleurisy,  or  hepatic  enlargement  is  present,  an 
effusion  into  the  pericardium  cannot  be  diagnosticated  by  means  of  percus- 
sion, but  these  diseases  can  usually  be  readily  determined  by  their  especial 
symptoms.  The  differential  diagnosis,  on  the  contrary,  from  an  enlarged 
heart,  especially  a dilated  heart  where  the  murmur  may  be  absent,  can  often 
be  made  only  by  means  of  percussion. 

Experiments  with  artificial  effusions  on  the  cadavers  of  healthy  indi- 
viduals should,  therefore,  first  be  made,  and  later  further  investigations  be 
carried  out,  when  possible,  on  individuals  in  whom  the  various  conditions 
which  interfere  with  the  typical  percussion  outlines  of  a typical  case  are 
present.  It  is  doubtful  if  these  latter  investigations  will  be  carried  out  for 
many  years,  owing  to  the  apparently  insurmountable  difficulties  of  pro- 
ducing these  different  abnormal  conditions  artificially.  We  can,  however, 
learn  much  from  the  uncomplicated  cases.  V arious  methods  of  introducing 
fluids  into  the  pericardium  have  been  tried,  and  have  failed  to  give  satisfac- 
tory results.  Although  by  dividing  the  sternum  in  the  median  line  the 
pericardium  can  be  entered  without  perforating  the  pleural  cavity,  yet  when 
this  method  is  employed  the  results  of  percussion  are  rendered  void,  since 
under  these  conditions  air  enters  not  only  the  anterior  mediastinum  but 
also  the  pericardium.  The  method  which  I finally  devised  and  found  to  be 
most  satisfactory  in  its  mechanism  was  as  follows.  The  infant  was  placed 
in  the  position  of  orthopnoea ; that  is,  the  trunk  was  bent  upon  the  lower 
limbs  at  an  angle  of  about  120°.  Tracheotomy  was  performed,  and  a 
clamped  rubber  tube  was  attached  to  the  glass  tracheal  tube.  The  lungs 
were  then  inflated  through  this  tube  until  on  careful  percussion  the  absolute 
area  of  cardiac  dulness  corresponded  to  that  of  a normal  expiration.  Under 
these  conditions  the  area  of  absolute  dulness,  as  you  see  iu  this  diagram  (Dia- 
gram 14,  page  1050),  begins  at  the  junction  of  the  upper  border  of  the  fourth 
left  costal  cartilage,  and  extends  downward  and  outward  to  the  left  in  a 
curved  line,  with  the  convexity  outward  and  keeping  2 or  3 cm.  (f  or  1|- 
inches)  within  the  nipple,  until  it  joins  the  dulness  of  the  left  lobe  of  the  liver. 
From  the  same  starting-point  at  the  fourth  cartilage  it  extends  downward  in 
the  left  parasternal  line,  or  rather  within  that  line,  towards  the  middle  of 
the  sternum,  until  it  reaches  the  liver.  The  absolute  dulness,  therefore,  is 
determined  not  by  the  shape  of  the  heart  itself,  but  by  the  marginal  lines 
of  the  lungs,  varying  according  to  their  expansion  or  retraction.  This  is  a 
point  which  it  is  well  to  understand, — namely,  that  the  pericardium  itself, 
whether  it  is  distended  with  fluid  or  not,  does  not  by  its  own  shape,  as 
has  been  delineated  so  often  in  the  plates  illustrating  pericardial  effusions, 
aid  us  materially  in  determining  the  shape  of  the  area  of  absolute  dulness 
m a pericardial  effusion.  This  area  is  marked  by  the  retracting  or  rather 
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displaced  borders  of  the  lungs.  After  the  inflation  was  accomplished  the 
tracheal  tube  was  clamped  so  as  to  retain  the  lungs  in  position.  An  in- 
cision was  then  made  in  the  median  line  of  the  abdomen,  from  the  pubes  up 
to  within  2 cm.  (f  inch)  of  the  ensiform  cartilage.  The  liver  and  stomach 
were  gently  drawn  away  from  the  diaphragm,  and  on  palpation  of  the  cen- 
tral tendon  of  the  diaphragm  four  centimetres  to  the  left  of  the  median  line 


Diagram  14. 
Normal  Thorax. 


H A physiological  area  of  percussion-flatness  of  the  heart  on  expiration ; ||[|  B,  liver ; H B',  that 
portion  of  the  liver  which  is  covered  by  the  right  lung ; ijj£y  C,  lung ; S.  sternum ; (j§),  nipple  ; 1,  2,  3, 
4,  5,  6,  ribs ; (broken  line),  border  of  lung. 

the  heart  was  felt.  This  point  of  the  diaphragm  was  then  carefully  drawn 
down  away  from  the  heart,  and  a dagger-pointed  trocar  pushed  thiough  the 
diaphragm  into  the  pericardial  sac,  which  is  adherent  to  the  diaphragm  at 
this  point.  Here  is  the  trocar  (Fig.  147)  which,  after  many  failures  with 
other  instruments,  I finally  devised,  and  have  found  to  be  satisfactory. 


Fig.  147. 


Artificial  pericardial  effusion  trocar  (full  size). 


The  trocar  is  made  of  brass,  with  a conical  point  and  a rounded  shoulder 
forming  the  base  of  the  cone,  so  that  although  it  easily  enters  the  pericar- 
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dium  it  is  difficult  to  withdraw  it,  the  point  acting  like  the  barb  of  a fish-hook. 
A short  piece  of  rubber  tubing  fitted  tightly  to  the  neck  of  the  trocar  can 
as  soon  as  the  point  and  shoulder  have  entered  the  pericardium,  be  pushed 
up  tightly  against  the  under  side  of  the  diaphragm,  thus  holding  the  trocar 
in  position,  and  the  diaphragm,  being  firmly  compressed  between  the  shoul- 
der and  the  rubber  tube,  prevents  the  entrance  of  air.  I he  trocar  is  con- 
nected by  means  of  a piece  of  rubber  tubing,  which  is  also  provided  with 
a damp,  to  a simple  wash-bottle  graduated  for  cubic  centimetres  and  con- 
taining melted  cacao  butter.  Before  introducing  the  trocar  the  cacao  butter 
is  allowed  to  fill  the  tubing  and  the  trocar  so  as  to  displace  the  air.  As 
soon  as  the  trocar  has  entered  the  pericardium  the  tracheal  tube  is  un- 
damped, in  order  that  the  lungs  may  be  free  to  retract  before  the  fluid. 
When  sufficient  fluid,  as  indicated  by  the  graduated  bottle,  has  entered  the 
pericardium,  the  cacao-butter  tube  and  the  tracheal  tube  are  again  clamped, 
the  thorax  is  carefully  percussed,  and  the  line  of  absolute  dulness  is  marked 
in  ink.  After  twenty-four  hours  the  sternum  is  removed  from  above  down- 
ward, remaining  attached  below,  and  we  find  the  lungs  in  position  surround- 


Diagkam  15. 


Small  amount  of  liquid  introduced  into  sac  (Rotch).  §H  A,  the  portion  of  the  area  of  absolute  dul- 
ness which  is  still  caused  by  the  physiological  dulness  of  the  heart ; |||||  B,  liver ; Jjjjjjjj  B',  that  portion  of 
the  liver  which  is  covered  by  the  right  lung;  !■$  C,  lung;  |j  D,  effusion;  A + D,  area  of  absolute 
dulness  found  when  the  effusion  is  small;  S,  sternum;  (®),  nipple;  1,  2,  3,  4,  5,  6,  ribs;  ---  (broken 
line),  border  of  lung. 

ing  the  hardened  fluid.  I have  represented  in  this  diagram  (Diagram  15) 
the  relations  of  the  lung  and  the  pericardium  where  a small  amount  of  fluid 
has  been  introduced. 
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y replacing  the  sternum  and  verifying  by  means  of  needles  penetrating 
nes  marked  m ink  we  can  determine  accurately  the  shape  of  the  area 
of  absolute  dulness  with  this  amount  of  effusion,  which  represents  the  re- 
sults obtained  when  f rom  70  to  80  c.c.  (2*  to  2f  ounces)  of  fluid  were  intro- 
duced into  the  pericardium  of  an  adult.  There  is  a slight  increase  in  the 
vertical  as  well  as  m the  transverse  area  of  dulness.  The  curved  line  which 
bounds  the  area  of  dulness  starts  at  the  sixth  rib,  to  the  right  of  the 
sternum,  passes  upward  to  the  junction  of  the  fourth  cartilage  with  the  ster- 
num, impinges  on  the  lower  part  of  the  third  left  interspace,  and  then 
descends  just  outside  of  the  mammary  line  to  the  sixth  rib,  to  pass  in- 
ward until  it  meets  the  dulness  of  the  left  lobe  of  the  liver.  This  line 
forms,  as  you  see,  an  irregular  semicircle,  with  a shorter  radius  to  the  right 
of  the  sternum . and  a longer  one  to  the  left.  It  is  important  to  understand 
what  causes  this  area  of  absolute  dulness.  This  you  can  best  do  by  refer- 
ring to  this  next  diagram  (Diagram  16),  where  with  the  same  amount  of 


Diagram  16. 


The  lungs  have  heen  removed  (Rotch).  H§  A,  portion  of  the  normal  heart  enclosed  in  the  pericar- 
dium ; llllll  B,  liver ; §|§  D,  effusion  as  it  appeared  in  the  sac,  the  cacao  butter  being  in  small  amount, 
and  the  lungs  having  been  removed  after  the  butter  had  hardened;  S,  sternum;  (<$}),  nipple!  1,  2,  3, 
4,  5,  6,  ribs. 


effusion  the  lungs  have  been  removed,  leaving  the  heart  and  the  distended 
pericardium  exposed  to  view. 

It  will  be  seen  on  comparing  the  diagrams  that  a small  section  of  the 
dull  area,  corresponding  to  the  junction  of  the  fourth  and  fifth  ribs  with 
the  left  side  of  the  sternum,  is  formed  by  the  heart  itself,  which  is  free 
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from  effusion  at  this  point,  while  the  rest  of  the  dulness  is  produced  by  the 
effusion.  On  examining  also  the  hardened  cacao- butter  east  of  this  effusion, 
it  was  found  that  the  layer  of  fluid  was  very  thin  all  over  the  upper  por- 
tion of  the  effusion  in  the  region  of  the  fourth  rib  and  fourth  interspace,  while 
the  mass  of  the  effusion,  as  shown  by  the  greatest  thickness  of  the  cacao 
butter,  was,  as  would  be  expected  from  the  laws  of  gravity  and  the  shape 
of  the  pericardium,  in  the  lower  part  of  the  sac  on  each  side  of  the  sternum 
in  the  fifth  interspaces,  the  cast  riding  the  arched  diaphragm  like  a saddle, 
and  the  larger  part  of  the  mass  being  on  the  left  side.  These  points  should 
be  carefully  noted,  as  they  are  significant  for  diagnosis  and  treatment. 

The  same  result  as  to  the  area  of  dulness  was  obtained  with  a propor- 
tionately small  amount  of  fluid  in  an  infant  about  two  weeks  old ; and 
of  sixteen  injections,  of  infants  of  various  ages,  the  areas  of  dulness  were 
identical  in  all,  and  in  all  the  lungs  were  normal  and  there  were  no  pulmo- 
nary or  other  adhesions. 

This  next  diagram  (Diagram  17)  represents  the  position  assumed  by  the 


Diagram  17. 


B,  liver ; Jjjf  B',  that  por- 


A large  amount  of  liquid  has  been  introduced  into  the  sac  (Rotch). 

caused  * TT*  by  theAght  Um*  ; H C,  lung  ; gj  D,  the  area  of  absolute  dulness 

caused  by  a large  effusion ; S,  sternum ; (§5),  nipple  ; 1,  2,  3,  4,  5,  6,  ribs ; - - - (broken  line),  border  of  lung. 


margins  of  the  lungs  and  the  resulting  area  of  absolute  dulness  where  the 

pericardium  was  distended  with  a large  amount  of  fluid  so  as  to  cover  the 
entire  heart. 

Here  the  transverse  area  of  dulness  produced  by  the  much  distended 
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pericardium  has  increased  so  that  it  extends  farther  to  the  right  of  the  ster- 
num in  the  fourth  and  fifth  interspaces,  and  then,  rising  to  the  third  inter- 
space, it  occupies  a small  area  on  either  side  of  the  sternum  under  the  third, 
second,  and  first  ribs  and  the  second  and  first  interspaces,  the  upper  lobes 
of  the  lungs  having  retracted  from  beneath  the  sternum.  As  the  effusion 
increases  the  lungs  retract  still  more,  and  the  upper  curved  lines  of  the  effu- 
sion on  either  side  of  the  sternum  present  areas  with  still  greater  diameters. 

This  next  diagram  (Diagram  18)  represents  this  same  large  effusion  with 
the  lungs  removed,  and  also  shows  the  relations  of  the  heart  and  great 
blood-vessels  to  the  ribs  and  sternum  before  the  pericardium  has  been  dis- 
tended with  fluid. 


Diagram  18. 


The  lungs  have  been  removed  (Rotch).  Hf  A,  normal  shape  of  the  heart  in  its  pericardium ; |||  B, 
liver ; ^ D effusion ; A + D,  the  shape  which  the  pericardium  assumed  in  a case  where  considerable 
fluid  had  been  introduced  into  the  sac ; S,  sternum ; (§)),  nipple ; 1,  2,  3,  4,  5,  6,  ribs. 


As  ordinarily  seen  on  the  injected  subject,  the  heart  would  of  course  not 
appear  as  in  the  diagram,  as  it  really  was  suspended  in  the  pericardial  sac 
with  the  effusion  surrounding  it  and  causing  the  entire  area  of  dulness 
represented  by  A and  D. 

The  fact  that  on  opening  the  abdomen  the  diaphragm  remains  aiched, 
and  that  the  lung,  by  means  of  the  tracheal  clamp,  retains  its  position  and 
does  not  collapse,  warrants  us  in  assuming  that  we  can  fairly  judge  of  the 
position  of  the  fluid  during  life  by  this  method  of  investigation,  especially 
as  the  contractility  and  distensibility  of  the  lung  appeared  to  be  perfectly 
retained  after  death,  except  in  very  cold  weather,  when  it  was  found  neces- 
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sary  to  warm  the  cadaver.  It  might  have  been  objected  to  these  experi- 
ments that  the  fluid  was  introduced  at  the  bottom  of  the  pericardial  sac, 
while  during  life  it  might  originate  at  the  base  of  the  heart.  The  fluid 
was,  therefore,  in  several  cases  introduced  where  the  pericardium  is  reflected 
over  the  great  vessels ; but  even  when  it  was  in  very  small  amount  and 
insufficient  to  cause  any  increase  of  dulness,  it  immediately  ran  down  the 
side  of  the  heart  to  the  bottom  of  the  pericardium.  Even  when  it  was 
mechanically  retained  at  the  base  of  the  heart  by  inverting  the  cadaver, 
the  resulting  cast  had  its  broadest  part  towards  the  diaphragm. 

Diagnosis.— From  what  I have  told  you  regarding  the  latency  of  the 
general  symptoms  of  pericarditis  in  childhood  and  the  difficulty  of  inter- 
preting the  local  symptoms,  it  will  be  readily  understood  how  important  it 
is  to  recognize  any  especial  symptoms  which  may  characterize  the  disease. 
Instances  have  been  reported  where  a distended  pericardium  was  mistaken 
by  experienced  diagnosticians  for  an  effusion  into  the  left  pleura. 

The  condition,  however,  which  most  closely  simulates  a pericardial  effu- 
sion, both  in  its  general  symptoms  and  in  its  physical  signs,  is  a dilated  heart. 

The  most  distinctive  of  all  the  physical  signs  of  pericarditis  is  the  fric- 
tion-sound, when  it  is  present.  When,  however,  an  effusion  has  taken  place, 
the  friction-sound  may  not  be  heard.  This  absence  of  a friction-sound  is 
especially  frequent  in  young  children.  The  heart’s  impulse  may  be  clearly 
perceptible,  even  when  a considerable  effusion  is  present,  owing  to  the  thin 
layer  of  fluid  which  covers  the  heart  in  the  area  between  the  left  nipple 
and  the  sternum.  We  are  therefore  forced  by  the  similarity  which  at  times 
exists  between  the  general  symptoms,  in  the  inspection,  palpation,  and  aus- 
cultation of  a dilated  heart  and  of  a pericardial  effusion,  to  depend  upon 
percussion  in  making  a differential  diagnosis.  In  order,  however,  to  make 
a differential  diagnosis  between  this  area  of  percussion  and  that  produced 
by  an  enlarged  heart,  it  will  be  necessary  to  consider  the  possible  area  of 
dulness  which  may  be  produced  by  an  enlarged  heart,  and,  by  comparing 
this  area  with  that  which  I have  shown  to  exist  in  a pericardial  effusion, 
to  determine  the  differential  diagnosis  between  the  two  diseases. 

According  to  careful  observations  which  have  been  made  by  competent 
observers  on  the  area  of  dulness  which  can  be  produced  by  an  enlarged  heart, 
whether  by  hypertrophy  or  by  dilatation,  ventricular  or  auricular,  although 
the  relative  dulness  may  extend  to  the  right  of  the  sternum  from  the  second 
to  the  sixth  rib,  and  in  adults  possibly  to  the  distance  of  3 or  4 cm.  (li  or 
1J  inches)  on  a level  with  the  fourth  rib,  yet  it  is  rare  to  find  this  dulness 
invading  the  fifth  right  interspace  more  than  2 or  3 cm.  (f  or  1^  inches),  and 
still  more  rare  for  the  absolute  dulness  to  be  found  in  the  fifth  interspace  at 
all,  and  even  in  the  fourth  interspace  for  more  than  1.5  or  2 cm.  (A  or  f inch). 

This  diagram  (Diagram  19,  page  1056)  represents  the  combined  views  of 
authorities  on  the  dulness  of  an  enlarged  heart,  and  will  be  useful  to  refer  to 
when  we  are  considering  the  question  of  paracentesis.  I have  myself  fre- 
quently verified  these  percussion-outlines,  and  in  my  experience  it  is  exceed- 
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ingly  rare,  even  in  extreme  cardiac  enlargement,  to  find  the  relative  dulness 
li,  IV  E"  ol  as  great  an  extent  as  is  represented  in  this  diagram.  The  abso- 
lute dulness  as  represented  in  the  diagram  I have  met  with  in  most  cases 
of  enlarged  heart  where  the  enlargement  is  great  and  the  sternal  region  is 
involved. 

Diagram  19. 


Enlarged  heart  (Rotch).  §H  A,  area  of  absolute  dulness  caused  by  an  enlarged  heart;  |||||  B,  liver; 
« B',  that  portion  of  the  liver  which  is  covered  by  the  right  lung ; C,  lung ; E E'  E",  the  line 
marking  the  area  of  relative  dulness  of  the  enlarged  heart ; S,  sternum ; (<§),  nipple ; 1,  2,  3,  4,  5,  6, 
ribs ; - (broken  line),  border  of  lung. 

On  referring  to  Diagram  17,  we  find  that  the  dulness  which  occurs  in  a 
pericardial  effusion  may  correspond  to  that  of  an  enlarged  heart  through  its 
whole  area,  but  that  the  dulness  of  the  effusion  is  also  found  in  an  additional 
area  corresponding  to  a part  of  the  fifth  rib  and  fifth  interspace.  Absolute 
dulness,  therefore,  in  the  fifth  right  interspace  3 or  4 cm.  (1|  or  1|  inches) 
from  the  right  parasternal  line  in  cases  of  pericarditis  uncomplicated  by 
pleural  or  pericardial  adhesions  becomes  a valuable  means  of  differential 
diagnosis  from  an  enlarged  heart. 

I have  found  in  my  experiments  on  the  adult  pericardium  that  the  abso- 
lute dulness  could  be  detected  in  the  fifth  right  interspace  when  from  70  to 

80  c.c.  of  fluid  had  entered  the  pericardium. 

In  order  to  illustrate  to  you  the  difference  between  the  area  of  dulness 
produced  by  an  enlarged  heart  and  that  produced  by  a pericardial  effusion, 
I have  marked  on  this  boy  (Case  508,  page  1057),  eleven  and  a half  years 
old,  the  boundaries  of  the  area  of  absolute  dulness  in  an  enlarged  heart,  in 
a small  pericardial  effusion,  and  in  a large  pericardial  effusion. 
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I have  indicated  the  top  of  the  sternum,  the  boundaries  of  the  enlarged 
heart,  the  ensiform  cartilage,  and  the  lower  border  of  the  ribs  by  plain 
black  lines,  the  boundaries  of  the  small  effusion  by  a broken  line,  and  the 
area  of  the  large  effusion  by  a larger  broken  line.  The  figure  5 marks  the 

Case  508. 


Areas  of  absolute  dulness  in  enlarged  heart,  and  in  distended  pericardium.  5,  fifth  right  interspace ; 

H,  heart. 

fifth  right  interspace ; the  letter  H marks  that  portion  of  the  heart  which 
has  been  left  uncovered  by  the  small  effusion.  The  small  black  circle  rep- 
resents the  normal  position  of  the  apex  of  the  heart,  the  larger  circle  the 
apex  of  the  enlarged  heart.  You  will  also  notice  how  the  enlarged  heart 
extends  beyond  the  right  edge  of  the  sternum  at  about  the  fourth  rib  and 
fourth  interspace,  and  then  returns  beneath  the  lower  part  of  the  sternum 
within  or  very  little  outside  of  the  right  parasternal  line.  The  outline  of 
the  small  effusion,  as  well  as  that  of  the  large  effusion,  is,  as  you  see,  to  the 
right  of  the  sternum  as  low  as  the  sixth  rib. 

The  following  cases  (Table  111,  page  1058),  taken  from  a number  which 
have  come  under  my  care,  illustrate  the  difficulty  of  making  a differential 
diagnosis  between  cardiac  and  pericardial  disease  where,  as  at  times  happens, 
we  fail  to  find  a friction-sound  or  murmurs  : 

67 
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TABLE  111. 

Differential  Diagnosis  between  Dilated  Heart  and  Pericardial  Effusion. 


Case  I. 

Endocarditis ; Dilated  Heart. 

Case  II. 

Pericarditis ; Effusion. 

Case  III. 

Endocarditis  ; Enlarged  Heart ; 
Pericardial  Effusion. 

Girl,  eleven  years. 

Boy,  six  years. 

Girl,  eight  years.  August  3, 
1887. 

Attack  followed  acute  artic- 
ular rheumatism. 

Attack  followed  acute  artic- 
ular rheumatism. 

Attack  followed  acute  articular 
rheumatism. 

Orthopncea ; praecordial  pain. 

Orthopncea;  praecordial  pain. 

Orthopncea ; praecordial  pain. 

Heart’s  impulse  feeble,  but 
perceptible  a little  to  left 
and  below  left  nipple,  fifth 
interspace. 

Heart’s  impulse  feeble,  but 
perceptible  a little  to  left 
and  below  left  nipple,  fifth 
interspace. 

Heart’s  impulse  feeble,  hut  per- 
ceptible all  over  cardiac  area, 
with  apex-heat  a little  below 
and  to  left  of  left  nipple,  fifth 
interspace. 

Y ertical  absolute  dulness  not 
increased. 

Vertical  absolute  dulness  not 
increased. 

Vertical  absolute  dulness  not 
increased. 

Absolute  dulness  under  the 
sternum  and  to  left  of 
sternum ; identical  with 
Cases  II.  and  III. 

Absolute  dulness  under  the 
sternum  and  to  left  of 
sternum ; identical  with 
Cases  I.  and  III. 

Absolute  dulness  under  the  ster- 
num and  to  left  of  sternum  ; 
identical  with  Cases  I.  and 
II. 

Absolute  dulness  did  not  ex- 
tend to  right  of  sternum. 

Absolute  dulness  in  fifth 
right  interspace  two  or 
three  centimetres  from 
edge  of  sternum. 

Absolute  dulness  in  fifth  right 
interspace  three  or  four  cen- 
timetres from  edge  of  ster- 
num. 

Systolic  murmur  at  apex. 

Pericardial  friction-rub  at 
base. 

Soft  systolic  murmur  at  apex, 
transmitted  to  axilla.  Peri- 
cardial friction-rub  at  base. 

Eecovery. 

Recovery. 

August  6 : Less  dulness  in  fifth 
right  interspace ; apex  mur- 
mur much  louder  and  harsh. 

August  11 : Dulness  only  to 
right  edge  of  sternum. 

August  18:  Dulness  only  to 
middle  of  sternum ; friction- 
rub  ceased. 

December  1,  1887 : Physical 
examination  the  same  as  on 
August  18,  showing  enlarged 
heart  and  mitral  systolic  mur- 

mur. 

You  will  observe  that  the  symptomatology,  both  general  and  local,  of 
these  cases  was,  with  the  exception  of  the  friction-sounds,  murmurs,  and 
percussion,  identical,  and  that  where  an  effusion  was  present  dulncss  was 
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found  in  the  fifth  right  interspace,  while  where  it  was  absent  dulness  was 
not  found.  These  typical  cases  with  friction-sounds  and  murmurs  were 
simply  chosen  in  order  that  there  should  be  no  doubt  as  to  the  disease  with 
which  I was  dealing  when  testing  the  value  of  percussion  as  a means  for 
differential  diagnosis. 

I have  referred  to  pericarditis  with  its  accompanying  effusion  as  being 
likely  to  occur  in  the  later  stages  of  scarlet  fever.  According  to  Steffen, 
when  dilatation  of  the  heart  occurs  in  the  later  stages  of  scarlet  fever,  in 
cases  where  from  the  age  of  the  child,  three  to  eight  years,  the  physiological 
hypertrophy  of  the  heart  is  present,  the  tendency  to  enlargement  is  still 
further  promoted  by  the  increased  blood-pressure  from  the  diseased  kidney, 
and  a differential  diagnosis  between  a pericardial  effusion  and  an  enlarged 
heart  thus  becomes  necessary. 

In  connection  with  pericarditis  we  should  consider  the  possibility  of 
both  complete  and  partial  obliteration  of  the  pericardial  cavity  occurring  in 
children.  Where  severe  cardiac  symptoms  are  present  and  no  valvular 
murmurs  are  heard,  we  should  in  young  children  think  of  degeneration  of 
the  heart-muscle  itself  or  of  pericardial  adhesions.  When,  again,  the  abso- 
lute area  of  dulness  remains  unchanged  and  there  are  well-marked  systolic 
retractions,  the  presence  of  pericardial  adhesions  is  highly  probable. 

While  in  older  children  and  in  adults  pericarditis  is  manifested  by 
weakness  of  the  apex-beat,  the  latter  sometimes  being  imperceptible,  and  by 
a friction-sound,  in  very  young  children  these  symptoms  are  often  absent, 
because  the  exudation  is  moderately  thick  and  may  not  be  abundant  enough 
to  cause  friction-sounds  or  to  mask  the  apex-beat. 

Chronic  pericarditis  may  occur  in  infancy  and  in  childhood  as  in  adult 
life,  and  is  the  result  of  acute  inflammatory  processes  which  have  resulted 
in  adhesions.  It  is  often  very  latent,  as  is  shown  by  autopsies. 

Prognosis. — In  early  infancy  diffuse  pericarditis  is  a very  dangerous 
disease,  and  usually  soon  ends  fatally.  In  later  childhood  its  course  and 
results  are  much  the  same  as  in  adults,  and  in  the  acute  form  the  disease 
has  a tendency  to  recovery.  Among  the  unfavorable  complications  of  the 
disease  which  render  the  diagnosis  especially  serious  may  be  mentioned  adhe- 
sions of  the  two  layers  of  the  pericardium,  which  may  paralyze  the  cardiac 
muscles  and  from  the  resulting  stasis  of  blood  may  lead  to  extensive 
dropsy.  The  principal  symptoms  of  this  form  of  cardiac  paralysis  are  a 
small  and  frequent  pulse,  subnormal  temperature,  oedema  of  the  cheeks, 
lids,  and  lower  extremities,  and  the  presence  of  a small  quantity  of  albumin 
in  the  urine. 

Ireatment. — The  treatment  of  pericarditis  in  infancy  and  in  early 
childhood  does  not  differ  materially  from  that  in  later  life,  and  depends 
upon  the  various  causes  which  I have  referred  to  in  speaking  of  the  eti- 
ology of  the  disease.  The  tendency  to  heart- failure,  however,  which  is  so 
pronounced  in  the  child,  should  be  guarded  against.  Early  in  the  dis- 
ease absolute  physical  and  mental  rest  should  be  enforced.  In  the  acute- 
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stage  ot  the  disease,  before  an  effusion  of  any  extent  has  formed,  cold  can 
be  applied  to  the  cardiac  region  by  means  of  coils  of  tubing  containing  ice- 
water.  An  important  part  of  the  treatment  is  the  judicious  administration 
ol  digitalis  to  aid  the  heart  in  the  crippled  condition  in  which  it  is  usually 
left  after  the  early  days  of  the  disease.  Stimulants  should  be  freely  used 
when  there  is  any  indication  of  heart-failure. 

The  most  important  part  of  the  treatment  when  an  effusion  of  any 
extent  has  occurred  is  paracentesis  of  the  pericardium,  which  should  unhesi- 
tatingly be  performed,  no  matter  what  the  cause  of  the  disease  may  be,  when 
life  is  in  danger  from  undue  distention  of  the  pericardial  sac.  The  pericar- 
dium has  usually  been  aspirated  to  the  left  of  the  sternum.  The  possibility 
of  wounding  the  heart  when  the  aspiration  is  made  to  the  left  of  the  ster- 
num should  be  considered,  and,  if  possible,  avoided.  An  important  point 
both  in  the  diagnosis  and  in  the  treatment  should  be  here  spoken  of.  It 
has  been  held  by  certain  authorities  that  the  heart’s  apex  is  found  in 
effusions  to  be  tilted  upward  and  inward  towards  the  sternal  end  of  the 
fourth  left  interspace, — that  is,  floated  up  by  the  effusion.  Direct  proof 
of  this  is  wanting,  and  I believe,  from  my  investigations  on  this  subject, 
that  it  is  an  erroneous  view.  It  would  seemingly  be  impossible  for  the 
heart  not  to  sink  rather  than  to  be  floated  up,  unless  the  specific  gravity 
of  the  effusion  was  greater  than  1050,  as  I have  shown  by  experiment.  It 
is  highly  improbable  that  the  specific  gravity  would  be  greater  than  1050 
in  an  ordinary  pericardial  effusion,  for  the  specific  gravity  of  a purely 
purulent  fluid  is  only  about  1032.  How,  then,  can  we  explain  the  clinical 
phenomenon  of  the  heart-beat  in  the  region  of  the  fourth  left  interspace, 
where  it  is  so  frequently  found  in  cases  of  pericardial  effusion  ? Referring 
to  Diagrams  15  and  16,  and  to  Case  508  (pages  1051,  1052,  1057),  it  seems 
plausible  to  account  for  this  pulsation  by  the  tumultuous  action  of  that  por- 
tion of  the  right  ventricle  which  is  seen  to  be  free  from  the  effusion  in  the 
fourth  left  interspace  when  an  effusion  of  any  extent  is  present. 

On  examining  the  cacao-butter  casts  it  is  also  found  that  this  portion  of 
the  heart  is  in  the  larger  effusion,  as  I have  already  described  to  you, 
covered  by  a very  thin  layer  of  fluid,  through  which  the  impulse  of  the 
heart  can  easily  be  felt  and  seen.  This  fact  is  of  especial  significance  when 
we  consider  that  both  Ludwig  and  Bowclitch  have  observed  that  the  impulse 
of  the  heart  as  seen  normally  in  the  fifth  left  interspace  need  not  be  caused 
by  the  heart’s  apex,  but  may  be  caused  by  a portion  of  the  heart  above  the 
apex  striking  against  the  thoracic  wall.  We  should  also  consider  that  the 
impulse  of  the  heart  in  children  is  often  chiefly  in  the  fourth  interspace.  In 
Case  III.  described  in  this  table  (Table  111,  page  1058)  it  is  recorded  that 
the  impulse  was  found  through  the  whole  cardiac  area,  but  that  it  was  still 
pronounced  in  the  fifth  interspace.  Now,  if  in  this  case  there  had  been  a 
laro-er  effusion,  the  apex  and  the  lower  segment  of  the  right  ventricle  being 
surrounded  by  a mass  of  fluid,  the  impulse  would  have  been  lost  m the  fifth 
interspace,  while  in  the  fourth  interspace,  where  the  ventricle  is  covered  by 
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only  a thin  layer  of  overlying  fluid,  the  impulse  would  have  continued  to  be 
both  seen  and  felt,  thus  simulating  an  apex-beat.  I believe  that  this  is  the 
explanation  of  what  has  been  called  misplaced  apex-beats  and  floating 

upward  of  the  heart  in  pericardial  effusions. 

From  the  above  facts,— namely,  that  the  heart,  when  an  effusion  is  pres 
•ent  remains  in  its  usual  position,  and  does  not,  even  when  much  enlarged, 
impinge  on  the  fifth  right  interspace,  and  that  the  effusion,  even  when  in  so 
.small  an  amount  as  100  c.c.,  is  found  in  the  fifth  right  interspace,— is  it  not 
more  rational  to  choose  the  fifth  right  interspace  as  the  point  for  tapping, 
thus  avoiding  all  question  of  injuring  the  heart?  When  we  tap  the  pleura, 
we  avoid  the  heart  as  much  as  possible  : why  not  carry  out  the  same  rule  in 
paracentesis  of  the  pericardium?  I have  tapped  the  pericardium  in  the  fifth 
right  interspace  a number  of  times  on  the  cadaver,  and  have  removed  the 
fluid  as  easily  as  in  the  fifth  left  interspace. 

The  pericardium  has  been  tapped  during  life  in  the  fifth  right  interspace 
by  Ebstein,  of  Gottingen,  and  Wilson,  of  Nashville. 

As  an  illustration  of  how  important  it  is  to  tap  the  pericardium  when  it 
is  much  distended  with  fluid  and  when  symptoms  of  failing  heart  have  arisen, 
I shall  report  to  you  a case  which  occurred  a few  days  since  in  the  wards. 

A boy  (Case  509),  six  years  old,  entered  the  hospital  with  a history  of  having  had 
•oedema  of  the  face,  hands,  feet,  and  ankles  for  four  weeks.  There  was  no  history  of  rheu- 
matism, and  the  case  was  apparently  one  of  acute  primary  endocarditis  with  mitral  insuf- 
ficiency. The  cardiac  area  of  dulness  was  increased,  and  extended  from  the  middle  of  the 
sternum  to  1.5  cm.  (£  inch)  beyond  the  left  mammary  line,  where  the  impulse  of  the  heart 
•could  be  felt.  The  child  was  kept  quiet  in  bed,  and  after  a few  days  the  oedema  lessened 
and  he  was  very  comfortable.  "While  still  under  treatment,  two  weeks  later,  the  tempera- 
ture, which  had  been  normal,  rose  to  39.1°  C.  (102.5°  F.),  the  pulse  was  quickened  and 
somewhat  irregular,  and  the  respirations  were  increased.  A few  days  later  a pericardial 
friction-sound  was  heard  over  the  upper  part  of  the  sternum,  and  the  temperature  fell  to 
37.7°  C.  (100°  F.).  There  was  no  change  in  the  cardiac  area  of  dulness,  and  no  evidence 
of  a pericardial  effusion. 

On  the  following  day  the  cardiac  sounds  were  found  to  be  rather  mufiled ; the  child  did 
not  seem  so  well,  and  was  unable  to  lie  on  his  left  side.  Two  days  later  the  area  of  praecor- 
dial  dulness  extended  farther  to  the  right,  and  a little  beyond  the  right  parasternal  line  in  the 
fifth  right  interspace.  The  attendants  were  directed  to  watch  the  child  closely,  and  warn- 
ing was  given  that  the  necessity  for  paracentesis  of  the  pericardium  might  at  any  time  arise. 
Early  the  following  morning  the  child  began  to  have  marked  dyspnoea  and  became  very 
•cyanotic.  The  house-officer  found  that  the  prsecordial  dulness  had  extended  2.7  cm.  (1  inch) 
beyond  the  right  edge  of  the  sternum  in  the  fifth  interspace,  and  he  therefore  got  the 
instruments  ready  for  performing  paracentesis.  Suddenly  the  child’s  pulse  became  very 
weak  and  intermittent,  the  cyanosis  increased  very  much,  the  dyspnoea  became  very  marked, 
and,  although  stimulants  were  quickly  given,  the  child  suddenly  gasped  and  fell  back  on  its 
pillow  dead.  This  occurred  within  three-quarters  of  an  hour  from  the  time  when  the  first 
serious  symptoms  arose.  The  house-officer,  Dr.  Stickney,  immediately  introduced  the 
aspirating  needle  in  the  fifth  right  interspace  and  withdrew  some  fluid  from  the  pericardium. 
The  child,  however,  did  not  revive. 

This  case  of  pericardial  effusion,  as  well  as  the  case  of  pleuritic  effusion  (Case  481, 
page  1011),  should  warn  us  that  whenever  a pleural  or  a pericardial  effusion  is  present  the 
child  should  be  watched  with  the  greatest  care,  and  paracentesis  should  be  performed  as 
soon  as  any  urgent  symptoms  arise. 
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Ilerc  is  a little  girl  (Case  510),  six  and  one-half  years  old.  She  has  never  had  rheuma- 
tism, but  she  had  an  attack  of  measles  when  she  was  two  years  old,  pertussis  when  she  was 
two  and  a half  years  old,  and  parotitis  when  she  was  three  and  one-half  years  old.  Four 
months  ago  she  had  an  attack  of  chorea,  of  so  mild  a grade,  however,  that  she  has  been 
able  to  go  to  school  until  entering  the  hospital.  At  that  time,  although  she  did  not  show 
any  especial  cardiac  symptoms,  an  examination  of  the  heart  showed  a latent  and  insidious 
endocarditis,  represented  by  an  increase  of  the  cardiac  area  of  dulness  to  the  left  of  the 
mammary  line,  but  not  extending  under  the  sternum,  with  a systolic  murmur  transmitted 
to  the  axillary  line,  but  not  heard  in  the  back.  Compensation  soon  became  complete,  and 
she  recovered  from  the  chorea. 

Two  days  ago  she  was  attacked  with  dyspnoea,  rapid  respirations,  and  cardiac  pain. 


Cash  510. 


Chronic  endocarditis.  Mitral  insufficiency.  Pericarditis  sicca.  F,  pericardial  friction-sound ; 5,  fifth 

right  interspace. 

On  examining  her  to-day  the  child  seems  very  sick,  and  in  addition  to  the  area  of 
cardiac  dulness  which  I have  marked  in  black,  and  which,  as  you  see,  shows  the  presence 
of  a dilated  heart,  I find  at  the  junction  of  the  third  rib  with  the  sternum  a marked 
praecordial  friction-sound. 

(Subsequent  history.)  The  praecordial  pain,  discomfort,  and  heightened  temperature- 
lasted  for  a few  days,  and  were  in  the  beginning  accompanied  by  orthopncea  and  by  the  fric- 
tion-sound becoming  more  intense.  There  was  at  no  time,  however,  any  evidence  of  an 
effusion  in  the  pericardium,  and  one  week  afterwards  the  friction-sound  became  less  distinct,, 
disappearing  three  days  later.  The  child,  however,  grew  much  weaker,  and,  although  she- 
was  treated  by  complete  rest  in  bed  and  with  digitalis,  strophanthus,  and  stimulants,  the 
praecordial  pain  returned,  and  she  gradually  failed  and  died.  The  chart  (Chart  46,  page 
1063)  shows  the  temperature  during  the  attack  of  pericarditis.  The  pulse  varied  from  130 
to  150,  and  the  respirations  from  50  to  80. 

The  autopsy  showed  the  pericardial  sac  to  be  obliterated  everywhere  by  firm  fibrinous 
adhesions.  The  heart  was  enlarged.  Along  the  edge  of  the  mitral  valve  were  numerous 
small  grayish-white  vegetations.  These  were  also  present  on  the  aortic  valves  and  on  t le 
portion  surrounding  the  tricuspid  valve.  The  lungs  were  denser  than  normal,  and  were 
deeply  injected  and  cedematous.  The  pleura  on  the  inner  surface  of  the  right  lower  lobe  was 
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adherent  to  the  pericardium  by  fibrinous  adhesions.  The  surface  of  the  liver  was  covered 
with  a thin  layer  of  fibrin.  The  liver  and  kidneys  were  a little  denser  than  normal,  but 

were  not  noticeably  congested. 


CHART  46. 


Anatomical  Diagnosis. 

Chronic  adhesive  pericarditis. 

Acute  vegetative  endocarditis. 

Acute  fibrinous  pleurisy. 

Acute  fibrinous  perihepatitis. 

Hypertrophy  and  dilatation  of  the  heart. 

Here  is  a little  girl  (Case  511),  eight  years  old,  who  during  the  first  two  years  of  her  life 
had  scarlet  fever,  varicella,  and  pertussis.  When  she  was  two  years  old  she  had  an  attack 
of  measles,  and  when  she  was  seven  years  old  an  attack  of  chorea.  During  the  last  year 
she  has  been  fairly  well  until  two  weeks  ago,  when  it  was  noticed  that  her  feet  began  to 
swell,  she  complained  of  pain  in  her  limbs,  and  occasionally  of  headache,  she  lost  in  weight, 
and  lately  has  had  orthopncea  with  frequent  paroxysms  of  dyspnoea.  She  has  also  at  times 
complained  of  pain  in  her  left  chest.  Her  extremities  are  apt  to  be  cold.  For  the  past  two 
days  she  has  had  a short,  dry  cough.  A physical  examination  shows  the  impulse  of  the 
heart  to  be  feeble,  but  it  can  be  felt  all  over  the  cardiac  area.  There  is  an  area  of  praecordial 
dulness  extending  to  the  right  of  the  sternum  almost  to  the  right  mammary  line,  as  low  as 
and  involving  the  fifth  interspace  and  as  high  as  the  third  interspace  and  to  the  left  a little 
beyond  the  left  mammary  line  to  the  sixth  rib.  There  is  a systolic  murmur  at  the  apex, 
which  is  transmitted  to  the  axilla.  The  pulmonic  second  sound  is  accentuated.  There  is  a 
praecordial  friction-sound  heard  at  the  upper  part  of  the  sternum.  The  history  of  the  case 
and  the  area  of  praecordial  dulness  show  us  that  it  is  a case  of  pericarditis  with  effusion. 
There  may  also  be  some  endocarditis,  evidence  of  which  is  given  by  the  mitral  systolic 
murmur.  The  child  is  being  treated  by  rest  in  bed  and  by  digitalis. 

(Subsequent  history.)  Two  weeks  later  the  friction-sound  disappeared,  and  the  praecor- 
dial dulness  grew  less,  so  that  it  extended  only  to  the  middle  of  the  sternum.  In  the  next 
two  weeks  the  dulness  beneath  the  sternum  disappeared,  and  the  mitral  murmur  lessened, 
but  could  still  be  heard  2 cm.  (f  inch)  outside  of  the  mammary  line. 
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cardiaUffuston  ^ th°  irregulttr  temPerature  during  seven  days  of  the  peri- 


CHART  47. 
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division  XVIII. 

UNCLASSIFIED  DISEASES. 


LECTURE  Ivl  I i. 

Rhachitis. — Scorbutus. — Rheumatism. — Purpura. — Diabetes.  Tuberculosis. 
Epidemic  Influenza. — Diseases  of  the  Thyroid  Gland. — Diseases  of  the 
Cervical  Lymph  Glands.— Parotitis.— Diseases  of  the  Ear. 

I shall  now  speak  of  a number  of  diseases  wliich  are  not  readily 
classified  under  the  divisions  that  I have  found  most  useful  foi  teaching, 
and  which  will  therefore  have  to  be  spoken  of  separately. 

KHACHITIS. — Rhachitis  is  a disease  of  infancy,  rarely  of  early  child- 
hood, and  is  closely  associated  with  impaired  nutrition.  It  shows  itself 
mostly  in  alterations  of  the  growing  bones.  Its  most  marked  symptoms  are 
met  with  between  the  sixth  month  and  the  second  year,  but  it  can  occur  at 
all  ages,  and  may  be  congenital. 

Etiology. — Although  the  cause  of  rhachitis  is  not  yet  clearly  under- 
stood, it  is  evidently  closely  connected  with  interference  with  the  nutrition  by 
improper  food  and  lack  of  suitable  hygienic  surroundings.  Although  it 
most  frequently  exists  after  the  first  six  months  of  life,  yet  probably  many 
cases  occur  earlier,  but  are  so  mild  in  form  that  the  rhachitic  lesions  do  not 
become  sufficiently  marked  for  recognition  until  the  latter  part  of  the  first 
year.  It  is  well  known  that  rhachitis  is  much  more  common  in  its  occur- 
rence among  all  classes  of  life  than  was  formerly  supposed.  As  a con- 
genital disease  it  is  probably  associated  with  lack  of  proper  intra- uterine 
nourishment,  corresponding  to  the  rhachitis  which  is  met  with  in  cases  of 
prolonged  lactation.  Like  all  diseases  associated  with  impairment  of  nutri- 
tion, it  is  less  likely  to  occur  among  breast-fed  infants  than  among  those  who 
are  deprived  of  their  natural  food.  For  the  same  reason  it  is  more  likely 
to  develop  in  the  latter  part  of  the  first  year  than  in  the  early  months,  since 
in  so  many  cases  the  breast-milk  deteriorates  in  quality  after  the  first  six  or 
seven  months  of  lactation.  The  disease  seems  to  occur  where  the  food  is 
not  properly  adapted  to  the  especial  age.  Certain  races,  such  as  the  lower 
classes  in  Italy  and  in  England,  are  notably  affected  by  rhachitis.  The 
disease  in  a marked  form  is  not  common  among  native-born  Americans. 
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I athology.  Although  there  are  lesions  of  the  various  organs  which 
seem  to  be  closely  connected  with  rhachitis,  such  as  enlargement  of  the 
spleen  and  of  the  liver,  yet  the  bones  show  so  markedly  the  most  important 
changes  that  practically  and  clinically,  in  the  present  state  of  our  knowledge 
concerning  the  disease,  these  changes  in  the  bones  constitute  its  pathology. 
We  must  remember,  however,  that  the  nutrition  of  all  the  tissues  is  pro- 
foundly affected,  and  that  the  equilibrium  of  the  nervous  system  is  very 

According  to  Delafield  and  Prudden,  the  growth  of  the  bones  depends 
upon  three  conditions.  They  grow  in  length  by  the  production  of  bone  in 
the  cartilage  between  the  epiphysis  and  the  diaphysis,  and  in  thickness  by 
the  growth  of  bone  from  the  inner  layers  of  the  periosteum.  At  the  same 
time  the  medullary  canal  is  enlarged  in  proportion  to  the  growth  of  the 
bone  by  the  disappearance  of  the  inner  layer  of  bone.  In  rhachitic  chil- 
dren these  three  conditions  are  abnormally  affected.  The  cartilaginous  and 
subperiosteal  cell  growth  which  produces  ossification  goes  on  with  increased 


Fig.  148. 


1. 


II. 


III. 


I.  Normal  bone  : Z.  P.,  zone  of  proliferation.  II.  Bone  of  a cretin  : Z.  P.,  zone  of  proliferation. 
III.  Rhachitic  bone : Z.  P.,  zone  of  proliferation. 


rapidity  and  in  an  irregular  manner  both  between  the  epiphysis  and  the 
diaphysis  and  beneath  the  periosteum,  while  the  actual  ossification  is  markedly 
irregular  or  wanting.  At  the  same  time  the  dilatation  of  the  medullary 
cavity  goes  on  irregularly  aud  often  to  an  excessive  degree.  If  we  examine 
microscopically  the  region  between  the  epiphysis  and  the  diaphysis  usually 
called  the  zone  of  proliferation,  we  find  that  the  cartilaginous  cells  are  not 
regularly  arranged  in  rows  around  a definite  zone  in  advance  of  the  ring  of 
ossification,  as  in  normal  tissue,  but  that  there  is  an  irregular  heaping  up 
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of  cartilaginous  cells,  sometimes  in  rows,  sometimes  not,  covering  an  ill- 

defined  irregular  area.  This  zone  of  proliferation  also,  instead  of  being 
narrow  and  sharply  defined,  is  quite  lacking  in  uniformity.  Areas  of  cal- 
cification may  be  isolated  in  the  region  of  the  proliferating  cartilaginous 
cells  or  calcification  may  be  altogether  absent  over  considerable  areas. 

Here  is  a section  of  a normal  bone  (Fig.  148,  I.)  taken  from  an  in  ant 
which  shows  the  normal  zone  of  proliferation  (Z.  P.)  between  the  epiphysis 


and  the  diaphysis. 

Here  also  is  a section  of  a rhachitic  bone  (Fig.  148,  III.)  which  shows 
the  broad,  irregular,  and  abnormal  zone  of  proliferation  (Z.  P.)  which  I 

have  just  described.  . 

Here  is  a section  of  another  rhachitic  bone  (Fig.  149),  which  shows 

the  great  enlargement  of  cartilage  at  the  epiphysis,  with  the  irregular  foci 
of  calcification.  The  diaphysis  of  the  bone  shows 
periosteal  thickening  to  such  an  extent  that  it  en- 
croaches on  the  medullary  cavity,  which,  as  you  see, 
is  much  diminished. 

An  excessive  proliferation  of  cells  in  the  inner 
layers  of  the  periosteum,  the  irregular  calcification 
which  occurs  about  them,  and  the  absence  of  uni- 
formity in  the  elaboration  of  the  structure  of  the 
bone,  produce  an  irregular,  spongy  bone-tissue  in- 
stead of  the  compact  lamellated  tissue  which  is  so 
necessary  for  the  uniformity  of  the  structure.  The 
increased  cell- growth  between  the  epiphysis  and  the 
diaphysis  produces  the  peculiar  knobby  swellings 
which  are  characteristic  of  rhachitis.  At  the  same 
time  the  medullary  cavity  increases  rapidly  in  size, 
and  the  inner  layers  of  the  bone  become  spongy. 

The  medulla  may  be  congested,  and  fat,  if  it  has 
formed,  may  be  absorbed,  and  a species  of  osteitis 
ensue.  The  result  of  these  processes  is  that  the 
bones  do  not  possess  solidity  and  cannot  resist  the 
strain  of  the  muscles  or  outside  pressure.  After  a 
time  the  rhachitic  process  may  stop  and  the  bones 
may  assume  a more  normal  character.  The  porous 
bone-tissue  becomes  compact,  and  even  unnaturally 
dense,  so  that  in  later  childhood  the  rhachitic  bone 
is  unusually  hard,  like  ivory,  a condition  noticed  by 
those  who  have  to  operate  on  these  bones. 

The  swelling  at  the  epiphyses  disappears  as  the 
disease  passes  off.  Many  of  the  deformed  bones  may 
become  of  a normal  shape,  but  in  severe  cases  the 
deformity  may  continue  through  life,  especially  if  there  is  a cessation  of 
the  growth  of  the  bones  in  their  long  axes,  so  that  the  children  are  dwarfed. 


Fig.  149. 


Spindle-shaped  rhachitic 
bone. 
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1 lie  first  signs  of  rhaehitlc  disease  are  always  found  in  those  parts  of 
the  bones  which  are  in  the  most  active  stage  of  development.  In  the  earlv 
< ays  of  extra-uterine  life  the  skull  undergoes  the  most  marked  changes. 

ie  cranium  may  be  unusually  large  for  the  size  of  the  face.  The  fonta- 
nelles  and  sutures  are  widely  open.  The  bones  may  be  soft,  porous  and 
lyperaemic,  while  at  their  edges  there  may  be  rough  bony  projections  beneath 
the  periosteum.  Sometimes,  especially  in  the  occipital  bone,  there  are 
rounded  defects  in  the  bone  filled  only  with  a fibrous  membrane.  This 
constitutes  what  is  called  craniotabes.  The  head  itself  is  usually  large  and 
square,  in  contradistinction  to  the  hydrocephalic  head  which  I showed  you 
at  an  earlier  lecture  (Case  286,  page  638),  and  which  in  consequence  of ‘the 
eversion  of  the  parietal  bones  has  a globular  shape.  In  the  rhachitic  head 
the  parietal  bones  are  more  vertical,  thus  giving  the  square  appearance. 

The  forehead  is  sometimes  very  prominent,  and  the  normal  thickness  of 
the  bones  is  increased  by  means  of  a large  amount  of  new  periosteal  soft 
giowth  between  the  periosteum  and  the  bones,  which  produces  this  marked 
deformity  of  the  forehead. 


The  forehead  looks  high  and  square,  and  the  top  of  the  head  is  usually 
depressed.  This  condition  of  the  bones  may  be  only  temporary,  but  if 
there  is  much  deposit  under  the  periosteum  it  will  sometimes  remain,  and 


Cask  512. 


Rhachitic  head.  Male,  3 years  old. 


where  calcification  takes  place  quickly  the  thickened  areas  of  the  bone  will 
remain  unabsorbed  throughout  life.  These  areas  of  thickening,  however,  are 
often  absorbed. 

The  teeth  in  rhachitic  children  are  late  in  developing,  and  the  intervals 
between  the  appearance  of  the  different  groups  are  longer  than  normal. 
The  lower  jaw  is  apt  to  be  short  and  its  angle  sharp  and  prominent. 

This  infant  (Case  512)  shows  the  square  rhachitic  head. 
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In  striking  contrast  to  the  large  square  head  is  the  narrowed  and 
flattened  thorax.  There  is  usually  a compression  of  the  chest  laterally  and 
a protrusion  of  the  sternum  and  lower  ribs,  due  to  a constrictor  following 
the  line  of  the  diaphragm.  The  costal  cartilages  are  frequently  enlarged  at 
the  junction  with  the  ribs,  and  can  be  felt  and  often  seen  as  a line  of 
rounded  prominences.  These  prominences  are  called  the  rkachdu:  io.ia.ry. 
This  rosary,  although  most  commonly  occurring  in  the  latter  part  of  the 
first  year,  has  been  noticed  by  Jacobi  at  the  age  of  two  months,  and  it  lias 
also  been  met  with  in  the  early  weeks  of  life.  The  sternum  may  be  de- 
pressed, or  with  the  costal  cartilages  it  may  be  pushed  forward,  forming 
what  is  known  as  pectus  carinatum  (pigeon-breast). 


Fig.  150. 


Inner  surface  of  sternum,  with  cartilages  and  portions  of  ribs  attached,  showing  rhachitic  rosary. 


Here  is  a specimen  (Fig.  150),  taken  from  a rhachitic  child,  of  the 
sternum  to  which  are  attached  the  cartilages  and  portions  of  the  ribs. 

It  shows  on  the  inner  surface  a distinct  rosary.  During  life  this  rosary 
could  not  be  detected  on  the  outer  surface  of  the  thorax. 

This  infant  (Case  513,  page  1070)  shows  very  markedly  a rhachitic 
rosary,  with  depression  of  the  lower  part  of  the  thorax,  and  enlarged 
epiphyses  at  the  wrist. 

I have  described  in  previous  lectures  (pages  71,  1019,  1045)  the  various 
deformities  of  the  sternum  which  arise  in  connection  with  a delay  in  ossi- 
fication, and  which  may  also  occur  in  such  defective  ossification  as  takes 
place  in  rhachitis.  In  addition  to  these  anterior  and  lateral  deformities  of 
the  thorax,  kyphosis  is  quite  frequently  seen  in  cases  of  rhachitis  at  the 
junction  of  the  lumbar  spines  when  the  children  begin  to  stand  erect  and 
to  walk.  Lordosis  may  be  present.  Lateral  curvature  may  also  occur. 
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lliis  child  (Case  514)  shows  rhachitic  kyphosis  to  a marked  degree. 

I shall  not  attempt  to  describe  all  the  deformities  which  may  arise  in 
rhachitic  bones.  They  are  very  numerous,  and,  although  exceedingly  inter- 

Case  513. 


Rhachitic  rosary  and  enlarged  epiphysis  of  the  wrist.  Female,  25  months  old. 

esting  and  important,  are  in  the  province  of  the  orthopaedic  surgeon  rather 
than  in  that  of  the  physician.  A well-marked  deformity  in  connection  with 
the  limbs  is  the  enlargement  of  the  epiphyses,  which  I have  just  described 


Case  514. 


Rhachitic  kyphosis.  Female,  3 years  old. 


when  showing  you  this  bone  (Fig.  149,  page  1067).  Ihese  enlargements 
are  especially  noticeable  at  the  wrists  and  ankles.  The  legs  are  apt  to  be 
bowed.  Knock-knee  is  also  often  a result  of  rhachitis. 

This  child  (Case  515,  page  1071)  shows  a number  of  rhachitic  de- 
formities. 

She  has  a square  head.  The  thorax  is  narrow  and  contracted.  The  sternum  is  promi- 
nent. The  epiphyses  of  the  ankles  and  wrists  are  much  enlarged.  The  arms  are  bowed. 
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Slight  lateral  curvature  is  present.  The  atdomen  is  distended.  She  is  bow-legged  and 
knock-kneed,  and  has  flat-foot. 

Here  is  another  child  (Case  516)  who  shows  markedly  the  rhachitic 
deformities  of  the  wrists,  the  distended  abdomen,  the  rosary,  and  the 

rhachitic  head. 


Case  515. 


Case  516. 


Rhachitic  deformities.  Rhachitic  deformities.  Male,  2 years  old. 

The  enlarged  epiphyses  of  the  ribs  are  marked 
with  black  spots. 

Congenital  Rhachitis. — Although  the  occurrence  of  intra-uterine 
rhachitis  has  been  disputed,  yet  there  seems  to  be  sufficient  evidence  of  such 
a disease  in  new-born  infants  to  warrant  the  statement  that  rhachitis  may 
be  met  with  in  this  early  stage  of  existence : it  is,  however,  a very  rare 
affection.  I have  seen  a case  of  congenital  rhachitis  in  which  the  rhachitic 
process  had  run  its  course  and  the  hardening  of  the  bones  had  apparently 
been  completed  before  the  infant  was  born. 

Another  case  of  congenital  rhachitis  which  has  come  under  my  obser- 
vation was  seen  by  me  in  consultation  with  Dr.  Townsend  (Case  517,  page 
1072).  The  parents  were  young  and  healthy,  and  there  was  no  history  of 
syphilis  or  rhachitis.  The  father  was  American,  the  mother  Scotch.  There 
was  one  other  child,  three  years  old,  strong  and  well.  The  mother  during  her 
pregnancy  was  much  worried,  and  her  nourishment  was  both  insufficient  and 
poor.  The  infant,  a male,  was  one  month  premature.  The  labor  was  easy. 
The  infant  weighed  seven  pounds  and  was  43.3  cm.  (17  inches)  in  length. 

I have  here  a photograph  which  was  taken  on  the  fourth  day  of  the 
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infant  s life.  The  head,  as  you  see,  was  square  in  front,  was  much  flat- 
tened behind,  and  measured  33.8  cm.  (13£  inches).  The  sutures  were  all 
widely  open.  The  ossified  portions  of  all  the  bones  of  the  skull  were 
small,  particularly  of  the  occipital  bone,  which  presented  a large  area  of 
craniotabes.  In  the  widely-opened  sagittal  suture  just  back  of  the  anterior 


Case  517. 


Congenital  rhachitis. 


fontanelle  was  a large  Wormian  bone  2.7  cm.  (1  inch)  long.  In  the 
squamous  and  coronal  sutures  on  the  right  side  at  least  eight  small  Wor- 
mian bones  could  easily  be  felt,  and  on  the  left  side  eleven  were  counted. 
The  thorax  was  30  cm.  (Ilf  inches)  in  circumference,  aud  was  depressed 
laterally,  the  depression  increasing  with  each  inspiration,  owing  to  an  accom- 
panying atelectasis  in  the  lower  portions  of  the  lungs.  There  was  consider- 
able cyanosis.  No  cardiac  murmur  was  detected.  A rhachitic  rosary  was 
present.  The  abdomen  measured  at  the  level  of  the  umbilicus  28.7  cm. 
(Ilf  inches).  There  was  a large  double  inguinal  hernia.  The  spleen  could 
not  be  detected  on  examination.  The  liver  could  be  felt  below  the  edge  of 
the  ribs,  but  was  apparently  not  enlarged.  There  were  marked  enlargement 
of  all  the  epiphyses,  curvature  of  all  the  long  bones,  and  numerous  fractures. 
The  humeri  showed  a slight  anterior  curvature.  The  bones  of  each  forearm 
were  also  bent  anteriorly.  The  femora  were  curved  outward  and  forward. 
The  lower  legs  showed  marked  angular  curvatures  forward  at  the  junction 
of  the  middle  and  lower  thirds.  The  fractures  were  apparently  of  as  recent 
origin  as  the  birth,  as  some  of  them  proceeded  to  unite  very  quickly.  On 
the  eighth  day  the  fracture  of  the  right  tibia  was  quite  firmly  united ; and 
only  a slight  crepitus  could  still  be  felt  over  the  left  tibia.  The  fracture 
of  the  left  humerus  was  firmly  united  with  a ring  of  callus.  The  right 
humerus  at  birth  showed  a callus  about  the  middle  of  the  shaft : this  was 
evidently  the  repair  of  an  intra-uterine  fracture.  The  child  died  on  the 
ninth  day  of  its  life. 
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Symptoms— The  symptoms  of  rhachitis  are  those  of  a slowly  develop- 
ing constitutional  disease.  The  early  symptoms  are  those  which  may  occur 
in°a  number  of  diseases,  and  are  closely  connected  with  disturbance  of  the 
gastro-enteric  tract.  The  children,  although  they  are  often  quite  heavy, 
are  anemic,  and  their  muscles  are  soft.  The  increase  in  weight  depends 
more  on  the  increase  of  fat,  the  normal  relative  proportion  between  fat  and 
muscle  being  altered.  Their  appetite  is  capricious  ; they  become  fretful,  and 
perspire  at  night,  especially  about  their  heads.  They  do  not  learn  to  walk 
so  early  as  does  the  normally  developed  infant,  and  they  soon  show  the  later 
and  more  characteristic  signs  of  rhachitis.  I have  already  spoken  of  these 
signs  when  describing  the  pathology  of  rhachitis.  As  a rule,  however,  the 
picture  of  a rhachitic  child  is  one  with  a square,  prominent  forehead,  and 
with  an  anterior  fontanelle  remaining  open  after  the  age  of  eighteen  months  ; 
dentition  is  delayed ; the  thorax  is  narrow  and  compressed  laterally ; the 
rhachitic  rosary  and  enlargement  of  the  epiphyses  of  the  wrists  and  ankles 
are  present,  and  the  abdomen  is  distended.  The  bones  of  the  extremities 
may  be  bowed,  and  the  feet  may  be  flat.  In  some  cases  there  is  considerable 
tenderness  of  the  bones  and  muscles.  The  muscles  are  often  so  weakened 
by  the  depressing  effects  of  the  disease  that  the  child  has  not  sufficient 
strength  to  walk  steadily.  There  are  also  a series  of  nervous  phenomena 
connected  with  rhachitis  which  play  a very  prominent  part  in  the  disease. 
Convulsive  attacks  are  more  frequent  in  rhachitic  children  than  in  those 
whose  nervous  system  is  in  equilibrium.  The  condition  of  laryngospasmus, 
which  I have  described  to  you  in  previous  lectures  (pages  747,  949),  is  at 
times  a prominent  feature  in  the  symptoms  of  rhachitis.  Rhachitic  children 
are  more  liable  to  die  than  other  children  when  attacked  with  such  diseases 
as  pneumonia  or  bronchitis.  Attacks  of  the  acute  exanthemata  are  of 
serious  import  in  rhachitic  children,  and  these  children  are  especially  liable 
to  the  invasion  of  the  bacillus  tuberculosis. 

Diagnosis. — The  diagnosis  of  rhachitis  should  be  made  from  a num- 
ber of  diseases  in  which  the  general  nutrition  of  the  child  is  profoundly 
disturbed.  When  the  disease  is  fully  developed  the  diagnosis  is  not  diffi- 
cult. In  its  early  stages,  however,  the  manifestations  of  rhachitis  may  be 
so  slight  that  the  diagnosis  must  often  be  kept  in  abeyance.  I have  already 
spoken  of  the  diagnosis  of  rhachitis  from  hereditary  syphilis,  and,  as  a rule, 
no  difficulty  arises.  You  must  remember  that  syphilis  and  rhachitis  have 
no  direct  connection  with  each  other,  but  are  both  chronic  constitutional 
diseases,  and  that  it  is  possible  to  have  both  diseases  occur  in  the  same  indi- 
vidual. I have  described  the  syphilitic  bone  in  a previous  lecture  (page 
497).  When  there  is  enlargement  of  the  long  bones  it  is  not  limited  to 
the  epiphyses,  as  in  rhachitis,  but  involves  the  ends  of  the  diaphvsis.  It 
is  often  accompanied  by  a condition  which  closely  simulates  a callus,  and 
there  is  a distinct  tendency  to  fracture  in  syphilis  rather  than  to  the 
bending  which  is  common  in  rhachitis.  The  notched  teeth  and  the  cranio- 
tabes  may  occur  in  both  diseases,  while  the  lesions  of  the  mouth  and 
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lips,  which  I have  already  fully  described  (page  494),  are  distinctive  of 
syphilis. 

The  diagnosis  from  scorbutus  I shall  speak  of  presently  (page  1077). 

The  heightened  temperature  and  the  acute  tenderness  and  swelling  of 
the  joints  in  acute  articular  rheumatism  are  easily  distinguished  from  the 
subacute  or  chronic  course  and  the  characteristic  enlargement  of  the  epiph- 
yses in  rhachitis. 

Rhachitis,  where  it  causes  kyphosis  of  the  spine,  may  simulate  Pott’s 
disease  very  closely.  It  occurs  at  the  dorso-lumbar  junction,  which  is  a 
frequent  seat  of  the  deformity  in  Pott’s  disease.  The  spine  is  held  rigidly 
in  severe  cases,  just  as  in  Pott’s  disease,  and  the  deformity  may  be  angular 
rather  than  the  usual  gradual  curve.  The  coexistence  of  enlarged  epiphyses 
and  other  rhachitic  conditions  makes  it  very  probable  that  the  affection  is 
rhachitic  ; but  both  diseases  may  coexist. 

In  general,  the  age  of  the  child,  the  absence  of  much  pain,  and  the 
existence  of  other  signs  establish  the  diagnosis  of  rhachitis.  It  is,  more- 
over, in  children  under  two,  much  more  common  than  Pott’s  disease.  In 
doubtful  cases  the  diagnosis  can  be  made  only  after  several  examinations 
and  a period  of  two  or  three  weeks  of  recumbency,  under  which  conditions 
the  rhachitic  spine  becomes  somewhat  more  flexible. 

Cases  of  rhachitis  which  do  not  walk  until  late,  on  account  either  of 
muscular  weakness  or  of  tenderness,  may  resemble  cases  of  organic  nervous 
disease  with  true  paralysis.  The  diagnosis  must  rest  on  the  presence  of  the 
general  signs  of  these  nervous  diseases  already  described. 

The  existence  of  flat-foot  in  children  over  two  years  old  should  lead  to 
an  examination  for  knock-knee.  The  combination  of  these  two  conditions 
will  in  most  cases  be  found  to  be  dependent  upon  present  or  previously 
existing  rhachitis. 

Prognosis. — The  prognosis  of  rhachitis  is  favorable,  provided  no  com- 
plications arise.  A spontaneous  arrest  of  the  disease  may  take  place  in 
any  of  its  stages,  but,  as  a rule,  if  the  affection  is  at  all  pronounced,  serious 
deformities  are  usually  produced.  If  a hydrocephalic  condition,  which  at 
times  appears  in  rhachitis,  is  present  to  any  degree,  if  there  is  much  diar- 
rhoea, or  if  the  infant  is  subject  to  frequent  attacks  of  bronchitis,  the  prog- 
nosis is  very  unfavorable. 

When  properly  treated,  the  health  of  these  children  improves  slowly, 
and,  unless  the  deformities  which  have  occurred  in  the  bones  have  advanced 
too  far,  more  or  less  complete  recovery  usually  takes  place  in  the  third  or 
fourth  year. 

Treatment. — The  treatment  of  rhachitis  is  essentially  dietetic  and 
hygienic.  The  infants  should  be  kept  in  the  open  air  as  much  as  possible, 
and  should  live  in  rooms  accessible  to  sunlight.  The  food  should  be  adapted 
to  the  age,  according  to  the  rules  which  I have  given  for  the  feeding  of 
normal  infants  during  the  first  two  years  of  life.  There  does  not  appear  to 
be  any  drug  which  produces  a specific  effect  upon  the  osseous  changes  which 


Fm.  151. 


Cask  518. 


Vertical  section  of  leg  in  a case  of  infantile  scorbutus.  The  red  areas  around  the  femur  and  tibia 
represent  suhperiosteal  hemorrhages.  (Specimen  preserved  in  the  Museum  of  the  College  of  Physi- 
cians and  Surgeons,  New  York.)  (Page  1075.) 
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take  place  in  rhachitis.  Phosphorus  is  considered  by  some  observers  to  be 
a valuable  adjunct  to  the  general  dietetic  and  hygienic  treatment,  but, 
according  to  our  experience  at  the  Children’s  Hospital,  it  has  not  proved 
to  be  of  any  especial  benefit. 

Where  the  antemia  is  marked,  iron  in  some  form  should  be  given,  and 
at  times  an  increase  in  the  fat  in  the  food  seems  to  be  beneficial. 

There  has  been  much  discussion  as  to  whether  a form  of  acute  rhachitis 
exists  apart  from  the  disease  scorbutus,  which  is  now  well  recognized  as 
occurring  in  young  infants.  There  are  certain  cases  of  lhachitis  in  which 
the  disease  is  in  the  beginning  more  pronounced  and  more  acute  in  its 
development  than  usual.  Again,  in  the  course  of  an  ordinary  case  of  rha- 
chitis acute  symptoms  may  arise.  But  cases  presenting  the  symptoms  to 
be  described  under  the  heading  of  scorbutus  should  not  be  considered  neces- 
sarily as  acute  forms  of  rhachitis  on  account  of  the  severity  of  the  symp- 
toms, but  for  the  present  should  be  classed  as  scorbutus  supervening  on 
rhachitis. 

Scorbutus  (Scurvy). — Scorbutus  is  a constitutional  disease  closely  as- 
sociated with  imperfect  nutrition  and  having  a definite  relation  to  the 
deprivation  of  the  individual  from  fresh  food.  It  is  characterized  by 
anaemia  and  a tendency  to  hemorrhage,  and  in  most  cases  is  accompanied 
by  the  condition  of  the  gums  which  is  present  in  stomatitis  ulcerosa. 

Etiology. — In  addition  to  the  view  that  the  cause  of  scorbutus  is 
of  chemical  origin,  owing  to  the  significant  relation  which  the  disease  has 
to  a lack  of  fresh  food,  it  is  supposed  that  there  may  be  a special  micro- 
organism which  causes  the  disease.  This,  however,  has  not  been  proved, 
and  we  have  no  further  knowledge  regarding  the  etiology  of  scorbutus. 

Pathology. — So  few  post-mortem  examinations  have  as  yet  been  made 
on  infants  dying  of  scorbutus  that  the  pathological  lesions  have  not  been 
finally  established.  A sufficient  number  of  autopsies,  however,  has  been 
reported  by  Barlow  and  others,  notably  North  rup,  to  settle  at  least  the  more 
important  features  in  the  pathology  of  infantile  scorbutus. 

There  are  no  alterations  in  the  blood,  either  anatomical,  chemical,  or 
bacteriological,  which  can  be  considered  peculiar  to  scorbutus.  There  are 
deep  hemorrhages  into  the  muscles  and  occasionally  about  or  even  into  the 
joints,  but  the  hemorrhage  in  infantile  scorbutus  is  essentially  subperiosteal 
and  chiefly  of  the  long  bones.  The  femora  are  most  commonly  affected, 
and  there  is  a tendency  to  separation  of  the  epiphyses.  There  may  also 
be  a varying  amount  of  interstitial  hemorrhage  in  the  lungs,  spleen, 
kidney,  and  intestinal  glands.  Hemorrhages  into  the  mucous  surfaces  are 
usually  present,  the  gums  being  chiefly  affected  and  presentiug  the  condition 

of  stomatitis  ulcerosa,  which  I have  described  in  a previous  lecture  (uao-e 
781).  U ° 

By  permission  of  Dr.  Northrup,  I have  had  a section  made  of  the  bones 
of  the  leg  of  an  infant  (Case  518,  Fig.  151,  facing  page  1074)  who  died  of 
scorbutus,  under  his  care. 
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On  examining  this  specimen  you  will  see  that  the  femur  is  normal  at  its  upper  ex- 
tremity.  The  lower  half  is  invested  with  a black,  grumous,  subperiosteal  layer  of  blood. 
The  lower  epiphysis  is  detached,  and  the  lower  end  of  the  shaft,  macerated,  eroded,  and  soft 
is  lying  loose  in  the  black,  disintegrating  blood-clot.  The  tibia  is  surrounded  by  thin,  dark’ 
hemorrhagic  layers  beneath  the  periosteum,  and  the  proximal  portions  are  congested.  The 
fibula?  and  the  bones  of  the  upper  extremities  were  normal. 

Here  is  a microscopic  section  (Fig.  152,  Case  519;  of  this  bone,  which  shows  no  syphi- 
litic or  rliachitic  changes  in  the  bone  or  the  periosteum. 


Case  519.  Fig.  152. 


Section  of  scorbutic  bone.  Med.,  medulla ; B.,  bone ; Hem.,  hemorrhage ; Per.,  periosteum. 

The  soft  macerated  bone  gave  no  evidence  of  suppuration,  but  there  was  a moderate 
congestion  of  the  femur  and  the  upper  extremity  of  the  tibia. 

• 

Symptoms. — The  symptoms  of  infantile  scorbutus  are  those  of  a slow 
and  progressive  cachexia.  The  infants  become  amende,  and  show  more  or 
less  gastro-enteric  disturbance  of  a subacute  functional  type.  Profuse  sweat- 
ing, especially  about  the  head,  at  times  slight  feverish  attacks,  and  lessened 
appetite,  are  among  the  early  symptoms.  The  temperature  may  be  from 
time  to  time  slightly  raised,  but  not  significantly  so.  The  first  symptom, 
however,  which  especially  attracts  the  attention  is  a sensitive  condition  of 
the  bones.  The  infant  cries  when  the  affected  parts  are  touched.  It  does 
not  seem  to  suffer  pain  when  it  is  allowed  to  remain  quiet,  but  as  the  disease 
advances  the  expression  of  its  face  indicates  the  fear  of  being  handled.  My 
individual  experience  with  infantile  scorbutus  has  been  derived  from  sixty 
or  seventy  cases,  all  of  which,  with  few  exceptions,  were  from  eight  to  twelve 
months  of  age.  I have  met  with  no  cases  later  than  the  first  half  of  the 
second  year,  and  with  none  earlier  than  the  first  half  of  the  first  year. 

As  the  disease  progresses,  more  marked  symptoms  develop.  Swellings 
of  the  limbs,  usually  of  the  diaphyses  just  above  the  epiphyses,  appear. 
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These  swellings  are  most  common  and  most  prominent  in  the  legs  but 
may  also  appear  in  the  bones  of  the  forearm.  They  are  usually  pyriform 
and  symmetrical  in  shape,  the  skin  over  the  swelling  being  more  or  less 
ten«e  but  not  fluctuating.  There  is  commonly  some  tenderness  on  pressure, 
bu^  as  a rule,  no  especial  heat  of  the  affected  part.  The  pain  and  swelling 
do  not  seem  to  be  in  the  joint,  but  in  the  diaphysis  and  epiphysis.  Signs 
of  hemorrhage  may  occur  in  the  skin  over  the  affected  parts,  appearing  at 
first  as  small  blue  macula  and  later  involving  larger  areas,  as  though  a 
deep  hemorrhage  were  coming  to  the  surface.  In  advanced  cases  hemor- 
rhage may  take  place  to  such  an  extent  in  the  deeper  parts  around  the  eyes 

that  the  eyes  will  be  pushed  forward  (proptosis). 

Where  the  infant  has  not  cut  any  teeth,  the  mucous  membrane  of  the 
gums,  according  to  my  experience,  has  not  been  affected ; but  where  a tooth 
is  pressing  on  the  gum  and  is  almost  through,  or  even  where  a small  portion 
of  a tooth  has  penetrated  the  gum,  small  areas  of  congested  mucous  mem- 
brane appear,  and  are  of  great  aid  in  the  diagnosis.  In  some  cases  a few 
hemorrhagic  mac  like  appear  in  other  parts  of  the  skin,  as  of  the  forehead. 

In  addition  to  the  symptoms  of  epiphyseal  pain,  the  infant  keeps  the 
affected  limb  perfectly  still,  so  that,  unless  it  were  understood  that  it  is  pain 
which  prevents  it  from  moving  the  limb,  it  might  be  supposed  that  it  was 
paralysis;  in  fact,  this  symptom  in  scorbutus  has  been  termed  pseudo- 
paralysis.  It  has,  of  course,  nothing  to  do  with  true  paralysis,  and  corre- 
sponds to  what  is  seen  in  rheumatic  affections  of  the  joints. 

Diagnosis. — The  diagnosis  of  infantile  scorbutus  is  to  be  made  from 
rheumatism,  rhachitis,  purpura,  syphilis,  and  spinal  paralysis. 

In  the  diagnosis  from  rheumatism  the  absence  of  heat  and  tenderness 
of  the  joint  and  of  a pronounced  rise  of  temperature  is  usually  sufficient 
to  distinguish  the  two  diseases. 

The  diagnosis  from  rhachitis  is  to  be  made  by  the  presence  of  hemor- 
rhages, the  intense  pain  in  the  region  above  the  epiphyses,  the  absence  of  a 
rhachitic  rosary,  and  the  absence  of  symptoms  of  rhachitis  when  it  is  not 
coexistent.  If  teeth  are  present,  the  occurrence  of  stomatitis  ulcerosa 
usually  makes  the  diagnosis  clear.  Out  of  all  my  cases  there  have  been 
only  a small  number,  perhaps  a dozen,  that  have  shown  any  symptoms 
whatever  of  rhachitis.  In  these  cases  where  rhachitis  was  present  the  symp- 
toms of  scorbutus  appeared  to  complicate  a primary  rhachitis,  and  when  the 
scorbutic  symptoms  passed  away  the  rhachitic  manifestations  remained. 

Purpura,  except  in  the  severe  forms  in  which  the  joints  are  affected,  is 
easily  differentiated  by  the  absence  of  the  peculiar  osseous  symptoms  of 
scorbutus. 

Scorbutus  is  differentiated  from  syphilis  by  the  extreme  tenderness,  the 
hemorrhages,  and  the  commonly  occurring  stomatitis  ulcerosa  which  occur 
in  the  former  disease,  while  syphilis  has  distinctive  symptoms  which  are 
not  found  in  scorbutus,  and  which  I have  already  described  (page  491). 

The  differential  diagnosis  between  scorbutus  and  spinal  paralysis  is  made 
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by  the  presence  in  the  former  of  enlargement  and  tenderness  in  the  neigh- 
borhood of  the  epiphyses.  Pain  is  present  only  in  the  initial  stage  of  spinal 
paralysis,  and  tenderness  is  absent.  In  spinal  paralysis,  also,  the  onset  is 
sudden,  and  there  are  no  premonitory  symptoms. 

Prognosis. — Scorbutus  is  very  variable  in  its  duration.  If  left  un- 
treated, all  the  symptoms  may  become  more  pronounced  and  the  infant 
finally  die  of  exhaustion.  When  properly  treated,  and  uncomplicated  by 
any  other  disease,  the  prognosis  is  very  favorable  if  treatment  is  begun  early 
in  the  attack,  before  the  vitality  of  the  infant  has  been  too  much  reduced. 

Treatment. — The  treatment  of  infantile  scorbutus  is  essentially  by 
changing  the  improper  food  which  in  most  cases  is  being  given,  to  fresh 
milk  and  orange  juice.  Under  this  treatment  the  pain  and  tenderness  of 
the  limbs  rapidly  disappear,  sometimes  within  a few  days,  as  does  also 
the  stomatitis  ulcerosa.  In  the  beginning  the  juice  of  one  orange  should 
be  given  in  the  twenty-four  hours.  If  a rapid  improvement  does  not  take 
place,  a still  larger  dose  should  be  given  within  a few  days.  These  scorbutic 
infants  usually  take  orange  juice  with  avidity,  but  they  should  be  forced 
to  take  it  if  they  do  not  like  it.  The  nurse  should  be  cautioned  to  move 
the  affected  limbs  as  little  as  possible,  and  the  infant  should  be  kept  on  a 
comfortable  pillow  on  which  it  can  be  carried  about. 

In  my  earlier  cases,  before  I recognized  the  scorbutic  element  in  the 
disease,  I treated  these  infants  with  a number  of  drugs,  none  of  which 
appeared  to  have  the  slightest  beneficial  effect.  In  some  of  these  cases 
the  symptoms  grew  progressively  worse,  and  the  infants  died.  In  one  of 
them,  however,  where  the  hemorrhages  in  the  skin  were  extensive  and 
where  proptosis  was  marked,  the  infant  recovered  entirely  when  a properly 
modified  fresh  milk  was  substituted  for  the  artificial  food  which  it  had  been 
taking.  In  some  of  the  later  cases  which  I have  seen  in  consultation, 
where  infants  living  in  the  country  with  good  hygienic  surroundings  were 
being  fed  on  one  of  the  many  artificial  foods,  the  disease  had  progressed  to 
such  an  extent  that  the  infants  were  extremely  anaemic,  had  hemorrhages 
in  various  parts  of  the  skin,  were  unable  to  take  any  food,  and  were  seem- 
ingly dying ; in  fact,  they  were  as  much  reduced  as  were  the  cases  which  I 
have  just  spoken  of  as  having  terminated  fatally.  These  infants,  after 
taking  orange  juice  for  a few  days,  invariably  improved  rapidly,  and  usually 
recovered  entirely  in  two  or  three  weeks. 

In  my  experience  there  is  no  evidence  that  sterilized  milk  is  a cause  of 
scorbutus.  If  the  milk  is  properly  modified  it  can  be  heated  to  75°  C. 
(167°  F.),  or  even  to  100°  C.  (212°  F.),  without,  so  far  as  I am  aware, 
having  a deleterious  effect  upon  the  osseous  system. 

All  my  cases  have  presented  in  different  degrees  the  symptoms  which  I 
have  just  described,  and  which  are  well  represented  in  this  infant  whom  I 
have  here  to  show  you  to-day. 

This  infant,  a female  (Case  520),  ten  months  old,  was  healthy  at  birth  and  weighed 
3630  grammes  (8  pounds).  It  was  nursed  at  first,  but  later  was  fed  on  a patent  food,  on 
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, * • WhPr,  it  was  eight  months  old  it  lost  somewhat  in  weight,  had  pro- 

which  it  did  not  gain.  When  g . , has  gix  teeth.  On  looking  at 

I“tyog;  and  also  that  ifc  keeps  its  arms  and  legs 

perfectly  motionless. 


Infantile  scorbutus.  (Second  month  of  disease.)  Female,  10  months  old. 

Whenever  it  thinks  that  I am  about  to  touch  the  legs  or  the  arms  it  cries  with  fear. 
There  is  no  evidence  of  rhachitis  in  this  infant.  You  see  that  there  is  a swelling  of  the 
diapbysis  just  above  the  epiphysis  of  the  bones  of  the  right  wrist,  and  also  in  the  lower  part 
of  the  femur  of  each  leg  and  the  lower  part  of  the  tibia.  The  swelling  does  not  fluctuate, 
has  a hard,  tense  feeling,  and  apparently  is  not  connected  with  the  joints.  There  is  no 
increased  heat  of  the  skin,  but  there  are  certain  circumscribed  areas  of  hemorrhage  m the 
skin  over  the  swellings.  The  gums  show  the  condition  of  stomatitis  ulcerosa  to  so  marked 
a degree  that  they  almost  cover  the  teeth.  They  are  purple,  bleed  easily,  and  are  very 
similar  to  those  seen  in  the  case  of  scorbutus  which  I showed  you  at  an  earlier  lecture 
(Plate  VIII.,  Scorbutus,  facing  page  781). 


Case  520. 


II. 


Infantile  scorbutus.  (One  month  after  treatment.)  Female,  10  months  old. 


(Subsequent  history.)  The  infant’s  diet  was  changed  to  a modified  milk,  and  it  was 
given  the  juice  of  one  orange  daily.  Within  two  days  it  moved  its  legs  and  arms  freely, 
the  anxious  expression  left  its  face,  and  in  a few  weeks  it  had  gained  much  in  weight  and 
was  perfectly  well  (II.). 

There  was  no  evidence  of  rhachitis. 


An  examination  of  the  blood  in  this  case  gave  the  following  result : 
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BLOOD  EXAMINATION  38. 

Red  corpuscles 

Haemoglobin 

White  corpuscles : 

Small  mononuclear 

Large  mononuclear 

Polynuclear  leucocytes  

Eosinophiles 


4,435,000 
35  per  cent. 

8 “ 

44  “ 

57  “ 

1 “ 


The  blood  examinations  in  two  other  cases  gave  the  following  results : 


BLOOD  EXAMINATION  39. 

Red  corpuscles 

Haemoglobin 

White  corpuscles : 

Small  mononuclear 

Large  mononuclear 

Polynuclear  leucocytes 


4,660,000 
45  per  cent. 

5 “ 

73  “ 

22  “ 


BLOOD  EXAMINATION  40. 


Red  corpuscles '. 4,602,500 

Haemoglobin (not  obtained) 

White  corpuscles  : 

Small  mononuclear 10  per  cent. 

Large  mononuclear 68  “ 

Polynuclear  leucocytes 21  “ 

Eosinophiles 2 “ 


RHEUMATISM. — Rheumatism  is  a non-contagious  febrile  disease,  when 
affecting  children  usually  subacute,  and  characterized  by  pain  sometimes  in 
the  joints  and  sometimes  in  the  muscles. 

Etiology. — The  cause  of  rheumatism  is  not  known,  although  that  the 
disease  is  incited  by  exposure  to  cold  and  dampness  is  evident.  It  is  pos- 
sible that  it  is  microbic  in  its  origin,  this  view  being  strongly  supported  by 
the  intimate  relation  between  rheumatism  and  endocarditis,  since  the  latter 
disease  has  been  proved  to  be  of  bacterial  origin.  Acute  articular  rheuma- 
tism is  rare  in  early  life,  though  it  may  occur  at  any  age.  Subacute  attacks 
of  rheumatism,  characterized  by  pains  in  various  parts  of  the  body  and 
limbs  and  a moderate  heightening  of  the  temperature,  are  very  common  in 
childhood.  The  more  severe  forms  of  rheumatism  which  occur  in  adults, 
such  as  arthritis  deformans,  are  very  rare  in  children.  The  chronic  form 
of  rheumatism  is  also  rare  in  early  life.  The  chief  characteristics  of  rheu- 
matism in  young  children  are  that  often  it  does  not  involve  the  joints,  and 
that  the  milder  forms  of  the  disease  are  much  more  apt  to  be  complicated 
by  endocarditis  than  is  the  case  in  adult  life. 

Pathology. — There  are  no  lesions  which  especially  characterize  the 
pathology  of  rheumatism.  The  lesions  which  occur  in  the  course  of  the 
disease  are  those  of  other  diseases,  such  as  endocarditis  or  pericarditis,  which 
so  frequently  complicate  it.  Small  subcutaneous  fibrous  tumors  at  times 
appear  during  an  attack  of  rheumatism,  especially  in  children,  and  may  be 
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found  in  any  part  of  the  body  or  limbs.  They  seem  to  be  closely  connected 
with  rheumatism,  and  the  cases  in  which  they  occur  are  frequently  associated 

with  endocarditis. 

Symptoms.— The  symptoms  of  rheumatism  when  uncomplicated  vary 
according  as  the  disease  is  the  acute  articular  form  or  locally  affects  the  mus- 
cles of  various  parts  of  the  body,  such  as  the  neck  (torticollis)  ; sometimes 
the  disease  is  simply  represented  by  indefinite  pains,  which  may  last  for  a 
number  of  days  and  then  disappear  to  recur  at  a later  period.  The  symp- 
toms are,  as  a rule,  not  so  severe  as  in  later  life,  even  when  the  joints  are 
affected,  and  in  the  few  cases  of  articular  rheumatism  in  children  which  have 
come  under  my  care  the  suffering  has  been  very  slight  in  comparison  with 
what  is  experienced  in  adults.  In  the  acute  articular  form  there  are  swell- 
ing, tenderness,  and  redness  of  one  or  more  joints,  accompanied  by  a height- 
ened temperature  and  loss  of  appetite.  A very  common  accompaniment 
of  rheumatism  is  anaemia.  The  disease  runs  a varying  course  of  three  to 
six  weeks,  unless  complicated  by  some  other  disease.  The  most  common 
complications  are  endocarditis  and  pericarditis,  and  when  these  diseases  ap- 
pear the  symptoms  of  these  complications  become  prominent.  In  some 
cases  the  endocarditis  may  appear  before  the  development  of  the  rheumatic 
symptoms. 

Prognosis. — The  prognosis  of  rheumatism  in  children  is  very  favorable, 
unless  complications  arise,  in  which  case  it  depends  upon  the  severity  of 
the  complication. 

Treatment. — Rheumatism  in  the  articular  form  is  a self-limited  dis- 
ease, and  the  treatment  is  purely  symptomatic.  The  child  should  be  kept 
in  bed  in  a room  of  an  equable  temperature,  20°  to  21.1°  C.  (68°  to  70° 
t F.).  The  affected  joints  should  be  wrapped  in  cotton  wool.  No  applica- 
tions to  the  joints  are,  as  a rule,  indicated.  For  the  alleviation  of  the  pain 
salicylate  of  sodium  in  moderate  doses  according  to  the  age  of  the  child  is 
valuable ; but  there  is  no  drug  which  is  in  any  sense  curative  of  rheuma- 
tism, and  salicylate  of  sodium  has  not  been  found  to  lessen  the  frequency 
of  cardiac  complications.  The  oil  of  gaultherium  can  also  be  used,  and  has 
about  the  same  efficacy  as  salicylate  of  sodium.  Opiates  are  seldom  needed. 
A careful  physical  examination  should  be  made  every  day  in  these  cases  of 
rheumatism,  in  order  to  detect  the  cardiac  complications  which  are  so  likely 
to  arise.  During  the  acute  stage  of  the  attack  the  diet  should  be  broths  and 
milk.  A number  of  careful  observers  believe  that  an  alkali,  such  as  citrate 
of  potassium,  should  be  given  in  conjunction  with  the  salicylate  of  sodium. 

I have  some  cases  here  in  the  wards  which  illustrate  the  different  forms 
of  rheumatism  in  children. 

Here  is  a hoy  (Case  521,  page  1082),  three  years  and  four  months  old,  who  has  been 
treated  in  the  hospital  for  bronchitis,  and  when  he  was  convalescent  from  that  disease  was 
attacked  with  acute  articular  rheumatism. 

There  is  no  rheumatic  history  in  his  family,  and  he  has  never  had  rheumatism  nor  any 
other  disease  except  the  bronchitis  for  which  he  was  admitted  to  the  hospital.  After  having 
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feverish  for  two  days,  the  temperature  varying  from  37.7°  to  38.8°  C.  (100°  to  102° 
* ' ’ co™Pla>ned  ot  pain  and  tenderness  in  his  shoulders,  wrists,  and  elbows.  On  the 
ollowmg  day  these  symptoms  increased,  being  especially  marked  in  the  left  hand  and  left 
knee  You  see  the  expression  of  anxiety  on  his  face,  showing  that  he  fears  that  the  tender 
joints  will  be  touched.  The  weight  of  the  bedclothes  is  kept  from  the  knee  by  this  cradle 


Cask  521. 


I ; ■ . 

Acute  articular  rheumatism.  Adult  type  of  disease.  Male,  3%  years  old. 


and  the  arm  is  comfortably  arranged  on  a pillow.  These  details  in  the  nursing  of.  a rheu- 
matic child  are  very  important.  The  cotton  wool  has  been  removed  from  the  joints,  that 
you  may  see  how  swollen  and  reddened  they  are.  He  is  being  treated  with  oil  of  gaul- 
therium,  4 minims  every  three  hours.  The  temperature  has  risen  to-day  to  39.7°  C.  (103.5° 
F .).  An  examination  of  the  cardiac  region  does  not  detect  any  cardiac  complication. 

(Subsequent  history.)  The  child  suffered  considerably  for  four  weeks,  but  at  the  end 
of  that  time  the  joints  gradually  grew  less  painful,  and  he  was  entirely  well  thirty-three 
days  from  the  onset  of  the  attack. 

CHART  48. 


Acute  articular  rheumatism. 


Here  is  a chart  (Chart  48)  which  shows  the  range  of  his  temperature  for  the  first 
seventeen  days. 


UNCLASSIFIED  DISEASES. 


1083 


This  next  child,  a girl  (Case  522),  five  and  one-half  years  old,  is  interesting  as  illus- 
trating a number  of  characteristics  in  connection  with  the  rheumatism  of  children. 


CHART  49. 


Acute  articular  rheumatism.  Acute  endocarditis  on  seventh  day  from  beginning  of  attack. 

She  was  attacked  eight  days  ago  with  pain,  swelling,  and  tenderness  in  her  left  ankle. 
On  entering  the  hospital  her  temperature  was  40°  C.  (104°  F.),  her  pulse  was  145,  and  her 
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respnations  were  40  There  was  very  slight  pain  in  the  joints,  and,  although  her  appetite 
was  lessened  she  otherwise  seemed  well,  and  she  has  not  complained  of  any  pain  since  the 
begmnmg  of  the  attack.  On  the  sixth  day  the  temperature  fell  to  37.2°  C.  (99°  F 1 It 
ms  been  interesting  to  note  the  extreme  latency  of  the  disease,  and  how  the  child  has 

nkles  both  ot  which  are  swollen  and  tender,  were  touched.  Yesterday,  the  seventh  day 
o the  disease,  the  temperature  rose  to  38.6°  C.  (101.5°  F.),  and  an  examination  of  the 
chest  showed  a mitral  systolic  murmur.  To-day  the  murmur  is  more  marked  and  is 
transmitted  to  the  axilla  and  the  back.  The  area  of  absolute  cardiac  dulness  is ’slightly 
increased,  and  extends  to  the  middle  of  the  sternum. 

(Subsequent  history.)  By  the  end  of  the  second  week  of  the  attack  the  pain  and 
tenderness  had  left  the  ankles,  and  the  child  seemed  quite  well.  The  area  of  absolute  dul- 
ness was  found  to  be  normal,  hut  the  systolic  murmur  still  continued. 


The  chart  (Chart  49,  page  1083)  shows  the  rheumatism  gradually  subsiding  up  to  the 
seventh  day  ol  the  disease,  when  the  endocarditis  arose  as  a complication. 

I have  here  a hoy  (Case  523)  who  during  an  attack  of  rheumatism  developed  the  sub- 
cutaneous fibrous  nodules  which  I have  just  described. 


Case  523. 


Rheumatism.  Subcutaneous  fibrous  nodules.  Male,  13  years  old. 


When  he  was  seven  years  old  he  had  an  attack  of  rheumatism  affecting  his  ankles  and 
the  muscles  of  his  neck.  His  temperature  was  37.2°  C.  (99°  F.) ; his  urine  was  normal. 
During  this  attack  a systolic  souffle  transmitted  to  the  axilla  developed,  and  the  area  of 


Case  524. 

I. 


Acute  rheumatic  torticollis.  Fifth  day  of  attack. 

Case  524. 

II. 


Acute  rheumatic  torticollis.  Sixth  day  from  beginning  of  attack.  Recovery.  Male,  5 years  old. 
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, , oa,  wftS  increased.  This  attack  lasted  eight  days.  He  is  now  thirteen 

absolute  cardiac  dulness  was  mcreas  he  has  had  more  or  less 

years  old,  and  ever  since  pain,’but  he  has  never  had  any  marked  return 

- - ** « » - -*■ — 

abdomen,  and  legs,  mostly  on  the  anterior  suiface. 

I have  here  an  interesting  case  of  the  acute  localized  form  of  rheumatism 
which  sometimes  occurs  in  children. 

This  boy  (Case  524,  facing  page  1084)  is  five  years  old.  Since  he  was  three  years  old 
he  has  been  subject  to  attacks  of  torticollis,  apparently  of  rheumatic  origin.  Five  days  ago 
he  was  brought  into  the  hospital  in  one  of  these  attacks.  His  temperature  is  somewhat 
raised,  and  he  has  a slight  loss  of  appetite,  but  otherwise  he  is  perfectly  well  and  he  does 
not  suffer  any  pain  except  when  his  neck  is  touched.  The  head,  as  you  see,  is  drawn  rigidly 
back.  These  paroxysmal  attacks  usually  last  two  or  three  days,  when  the>pass  off  as  sud- 
denly as  they  came.'  The  last  attack  which  he  had  was  one  year  ago.  , 

'(Subsequent  history.)  On  the  following  day  the  stiffness  and  the  pain  in  the  neck 

passed  off,  and  the  head  resumed  its  normal  position.  . . , _ . 

Various  drugs  have  been  given  in  these  attacks,  but  none  with  any  especial  benefit 

except  salicylate  of  sodium,  which  seems  to  control  the  pain. 

I have  also  had  under  my  care  a little  boy  (Case  525),  about  four  years  of  age,  who 
was  attacked  with  fever,  pain  in  the  region  of  the  spine,  and  spasm  along  the  entire  length 
of  the  spinal  column.  There  was  no- pain  or  tenderness  anywhere  except  over  the  ver- 
tebral column,  and  these  symptoms  were  not  so  marked  in  the  cervical  region  as  lower 
down.  The  child  had  no  mental  disturbance,  but  for  a number  of  days  was  in  a condition 
of  continued  opisthotonos  from  the  hips  upward,  and  he  had  to  be  kept  in  a reclining  chair 
with  pillows  under  his  arched  back.  The  normal  functions  of  the  bladder  and  intestine 
were  not  interfered  with.  The  pulse  was  quick,  the  temperature  was  moderately  raised, 
and  the  respirations  were  normal.  The  appetite  was  lessened. 

He  remained  in  this  condition  for  about  a week,  when  the  spasm  of  the  back  began  to 
disappear.  The  muscles  relaxed  for  a short  time  and  then  stiffened  again.  Finally  com- 
plete relaxation  took  place,  and  the  child  recovered  entirely. 

The  attack  was  acute  in  its  onset,  and  did  not  follow  any  injury.  The  treatment  was 
with  bromide  of  potassium,  0.3  gramme  (5  grains)  three  or  four  times  in  the  twenty-four 
hours. 

It  seems  to  me  that  this  case  can  be  classed  as  one  of  spasmodic  rheumatism. 


Although  acute  articular  rheumatism  is  rare  in  infancy, "I  have  met 
with  a number  of  cases  at  this  early  period  of  life. 

I have  already  referred  to  the  little  girl  (Case  41,  page  127),  two  years 
old,  who,  after  exposure,  was  attacked  with  acute  rheumatism  in  both  hip- 
joints. 

I have  also  met  with  a case  of  general  acute  rheumatism  attacking  all  the  joints,  in  an 
infant  (Case  526)  two  weeks  old,  after  exposure  to  a cold  draught  while  being  bathed.  Any 
movement  of  the  joints  caused  the  infant  to  scream.  He  lost  rapidly  in  weight,  his  surface 
circulation  was  disturbed,  and  the  attack  last°d  for  four  months;  but  when  he  was  six 
months  old  he  was  perfectly  well,  and  no  cardiac  complication  developed  during  the  attack. 

Another  case  of  this  kind  was  an  infant  (Case  527)  who  was  attacked  with  general 
acute  rheumatism  when  she  was  seven  months  old,  the  attack  lasting  until  she  was  fifteen 
months  old,  when  she  recovered  without  any  cardiac  complication,  and  who  is  a well,  strong 
child  to-day. 
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Cases  of  this  kind  must,  of  course,  be  differentiated  from  scorbutus, 
which  sometimes  closely  simulates  rheumatism,  and  of  the  diagnosis  of 
which  I have  already  spoken. 

Acute  Arthritis  of  Infants. — A disease  usually  confined  to  one 
joint,  probably  starting  as  an  acute  infection  of  the  epiphysis,  and  followed 
by  an  effusion  into  the  joint  which  rapidly  becomes  purulent,  has  been  called 
the  cicute  arthritis  of  infants , and  must  be  distinguished  from  rheumatism. 
The  disease  is  essentially  surgical  in  its  nature. 

The  symptoms  which  would  lead  you  to  suspect  that  a more  serious 
affection  than  rheumatism  had  attacked  the  infant  are  not  definite,  but  are 
somewhat  as  follows.  The  disease  occurs  only  under  two  years  of  age, 
and  usually  in  the  first  year.  The  onset  is  sudden.  There  are  a heightened 
temperature  and  intense  pain,  sometimes  in  a number  of  joints,  but  usually 
localized  in  one  joint,  and  accompanied  by  symptoms  of  a character  grave 
beyond  what  would  be  expected  in  rheumatism.  As  in  rheumatism,  the 
part  affected  is  swollen,  reddened,  tender,  and  fixed,  but  the  surrounding 
soft  pails  are  also  involved  to  a greater  degree  than  when  the  attack  is  of 
rheumatic  origin,  and  the  swelling,  at  first  tense,  soon  grows  fluctuating  as 
the  joint  becomes  involved.  From  the  beginning  of  the  disease  the  signs 
of  sepsis,  as  shown  by  great  prostration,  rapidly  supervene. 

The  prognosis  is  very  unfavorable,  unless  immediate  and  radical  surgical 
treatment  is  carried  out ; but  a number  of  cases  have  been  cured. 

The  case  should  be  placed  at  once  in  the  hands  of  a surgeon.  The  treat- 
ment should  be  immediate  and  free  incision  of  the  joint. 

PURPURA. — Purpura  is  a term  applied  to  certain  conditions  in  which 
there  are  hemorrhages  into  the  skin  or  mucous  membranes.  These  hemor- 
rhages may  be  of  various  sizes.  When  small,  they  are  called  petechia; ; 
when  larger,  they  are  called  ecchymoses.  There  is  no  proof  that  purpura  is 
a disease  of  the  blood.  Its  etiology  is  very  obscure,  and,  although  this  con- 
dition has  been  divided  into  various  forms,  such  as  purpura  simplex  and 
purpura  hsemorrhagica,  it  is  doubtful  whether  these  are  not  all  microbic  in 
their  origin  and  simply  represent  different  degrees  of  infection. 

In  the  more  simple  forms  of  purpura  the  hemorrhages  are  only  in  the 
skin,  while  in  the  more  severe  affection  the  mucous  membranes  of  the  mouth 
and  gastro-enteric  tract  are  usually  involved. 

Not  only  does  purpura  occur  in  what  may  be  called  primary  forms, 
but  this  purpuric  condition  may  also  be  secondary  to  a number  of  diseases, 
especially  those  of  an  exhausting  nature.  Thus,  I have  seen  it  in  the  more 
severe  and  later  stages  of  infantile  atrophy,  where  the  hemorrhages  may 
cover  almost  the  entire  front  of  the  body.  It  may  also  be  a symptom 
in  the  more  severe  cases  of  measles,  scarlet  fever,  varicella,  variola,  and 

diphtheria. 

In  an  infant  (Case  528)  who  died  of  infantile  atrophy  at  the  Infants’  Hospital  the  skin 
of  the  extremities  showed  numerous  ecchymoses  of  various  sizes  and  of  a dark  red  and 
purple  color.  On  the  thorax  on  both  sides  above  the  nipples  were  two  large  ecchymoses,  and 
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there  were  smaller  ecchymoses  all  over  the  rest  of  the  trunk.  On  post-mortem  examination 
nothin-  abnormal  was  found  except  a slight  atelectasis  of  the  lower  lobes  of  both  lung  , 
with  pfeuritic  adhesions  at  the  base  of  the  right  lung  and  slight  granular  degeneration  o 
the  heart,  liver,  and  kidneys,  with  hyperplasia  of  the  mesenteric  lymph-glands. 


In  the  simple  forms  of  purpura  the  disease  in  children  is  often  mild,  and 
is  accompanied  by  a loss  of  appetite,  slight  anaemia,  a slight  degree  of  fever, 
and  the  appearance  of  petechise  in  various  parts  of  the  skin.  The  prognosis 
is  good,  and  the  duration  of  these  attacks  is  usually  from  one  to  two  weeks. 
They  are  at  times  associated  with  pains  located  in  various  places.  It  is  pos- 
sible for  purpura  to  develop  in  the  course  of  a rheumatic  attack  of  great 
severity  or  where  the  infant’s  vitality  is  much  reduced,  just  as  it  might 
appear  in  any  prostrating  disease. 

The  form  which  has  been  called  purpura  rheumatica  (peliosis  rlieu- 
matica ; Schonlein’s  disease)  probably  has  no  connection  with  rheumatism 
beyond J the  possibility  of  their  both  being  microbic,  and  merely  simulates 
rheumatic  arthritis  from  the  fact  that  it  affects  the  joints.  The  diagnosis  is 
made  by  the  characteristic  association  of  multiple  arthritis  with  purpura 
and  urticaria.  Closely  simulating  and  probably  representing  purpura 
rheumatica,  except  that  the  gastro-enteric  symptoms  are  more  prominent, 
is  a form  which  has  been  called  Henoch’s  purpura.  It  occurs  especially  in 
children  between  the  ages  of  three  and  nine  years.  Its  direct  cause  is  not 
known,  although  it  usually  occurs  among  children  who  have  bad  hygienic 
surroundings  and  have  been  ill  cared  for. 

The  symptoms  are  more  or  less  malaise,  and  pains  not  especially  local- 
ized, but  chiefly  occurring  in  the  extremities  and  back,  sometimes  accom- 
panied by  slight  oedema  of  the  part  affected.  These  early  symptoms  of 
pain  occur  in  one  or  more  joints,  usually  on  the  outer  sides,  and  sometimes 
there  are  swelling  and  redness  simulating  articular  rheumatism.  In  this 
stage  there  may  be  a sudden  rise  of  temperature.  Accompanying  these 
symptoms  there  may  be  a few  purpuric  spots,  but,  as  a rule,  there  is  a period 
of  several  days  between  the  appearance  of  the  pains  in  the  joints  and  the 
purpuric  appearances  on  the  skin.  The  purpuric  spots  may  coalesce,  and 
thus  form  ecchymoses  of  various  sizes  and  of  various  colors.  They  are 
very  apt  to  begin  on  the  lower  leg  and  spread  up  to  the  thighs,  genitals, 
and  body.  Somewhat  later  intestinal  symptoms  develop.  While  the 
purpura  is  spreading  there  is  severe  colic,  and  the  pain  is  very  intractable 
to  treatment.  The  abdomen  is  retracted  and  tender.  There  is  obstinate 
vomiting.  The  pulse  is  weak,  and  the  face  has  an  anxious  expression. 
There  is  more  or  less  diarrhoea,  which  usually  occurs  at  the  end  of  an 
attack  of  colic.  The  colic  and  vomiting  sometimes  last  for  one  or  two 
days.  There  may  be  a little  blood  in  the  vomitus  and  in  the  movements. 
The  vomiting  then  diminishes,  the  colic  ceases,  and  later  the  diarrhoea 
stops,  the  pain  in  the  joints  passes  away,  the  purpuric  spots  gradually  fade 
and  disappear,  and  the  child,  although  left  in  an  exhausted  condition,  is 
otherwise  well. 
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There  are  very  apt  to  be  relapses,  which  may  appear  withio  a few  days 
or  not  for  several  weeks. 

These  are  the  symptoms  of  a typical  case  ; but  there  are  many  variations. 
As  a rule,  the  younger  the  child  the  more  typical  is  the  case.  Sometimes 
the  purpuric  spots  closely  simulate  urticaria.  They  may  occur,  although 
rarely,  in  the  mouth.  They  sometimes  simulate  the  lesion  of  erythema 
nodosum.  The  attacks  of  colic  have  a paroxysmal  character.  There  may 
be  swelling  of  the  joints. 

ihe  disease  is  rarely  fatal  unless  it  is  complicated  by  some  such  disease 
as  nephritis  or  endocarditis. 

The  treatment  is  purely  symptomatic. 

The  most  severe  form  of  purpura  which  occurs  is  that  which  is  called 
; Purpura  hemorrhagica  (morbus  maculosus  Werlhofii).  The  hemorrhages 
in  this  form  are  from  the  mucous  membranes  as  well  as  into  the  skin.  The 
disease  begins  with  debility.  A few  days  later  purpuric  spots  appear  on  the 
skin,  and  subsequently  hsematuria  and  haemoptysis  occur,  from  which  ex- 
cessive anaemia  may  result.  There  is  usually  slight  fever.  When  recovery 
takes  place  it  is  gradual,  usually  occupying  two  or  three  weeks. 

The  prognosis  is  unfavorable  in  early  life,  as  death  may  take  place  from 
the  exhaustion  following  loss  of  blood  or  from  hemorrhage  into  the  brain. 
The  diagnosis  of  purpura  haemorrhagica  is  to  be  made  from  scorbutus  by 
the  general  history  of  the  case,  and  by  the  absence,  if  teeth  are  present, 
of  stomatitis  ulcerosa. 

Very  malignant  purpura  haemorrhagica  may  occur,  sometimes  proving 
fatal  within  twenty-four  hours.  This  form  of  purpura  is  usually  spoken 
of  as  purpura  fulminans.  It  is  most  commonly  met  with  in  infants  and 
in  very  young  children,  and  is  characterized  by  cutaneous  hemorrhages 
which  develop  with  great  rapidity,  death  sometimes  taking  place  before 
there  has  been  any  hemorrhage  from  the  mucous  membranes.  I have 
met  with  the  reports  of  only  seven  or  eight  cases  of  this  malignant  form 
of  purpura. 

A case  of  this  kind  was  placed  under  my  care  by  Dr.  W.  L.  Richardson. 

The  infant  (Case  529)  was  seven  months  old,  had  always  been  perfectly  healthy,  and 
was  being  nursed  by  its  mother,  who  was  a healthy,  strong  woman  and  had  a number  of 
other  healthy  children.  The  father  was  also  a remarkably  strong  and  healthy  man.  This 
infant,  without  noticeable  previous  symptoms,  suddenly  developed  this  severe  form  of 
purpura.  Large  ecchymoses  appeared  upon  the  buttocks  and  on  the  trunk,  and  the  infant 
rapidlv  failed  in  strength,  and  died  in  twenty-four  hours.  There  was  no  hemorrhage  from 
the  mucous  membranes. 

DIABETES  MELLITUS. — In  connection  with  other  diseases  associated 
with  nutrition  I shall  mention  diabetes  mellitus,  a disease  in  which  sugar 
accumulates  in  the  blood  and  is  excreted  in  the  urine.  The  origin  of  the 
disease  is  not  known.  It  is  a rare  disease  in  early  life. 

There  does  not  appear  to  be  any  especial  difference  between  the  symp- 
toms and  course  of  the  disease  in  children  and  those  which  are  met  with 
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in  adults.  A voracious  appetite,  marked  thirst,  progressive  amem.a,  and 
sometimes  emaciation,  with  the  passage  of  large  quantities  of  mine  o 
hio-h  specific  gravity  and  containing  from  five  to  ten  per  cent,  of  sugar,  are 
commonly  present.  Owing  to  the  irritation  from  the  urine,  incontinence  is 

qu‘te  frequent  s ^ un&vorab]e;  though  ^es  of  recovery  have  been 

reported.  The  duration  of  the  disease  varies  from  a few  days  to  a number 

of  months  and  even  years.  . . ,T  n i 

The  treatment  is  to  reduce  the  amount  of  sugar  and  starch  in  the  food 

as  much  as  possible.  The  diet  which  is  most  beneficial  is  milk.  I have 
not  found  that  there  is  any  especial  drug  which  is  useful  in  the  treatment 
of  diabetes  mellitus.  Codeia,  from  0.003  to  0.01  gramme  (t ,i  to  J grain) 
three  times  daily,  has  been  thought  to  be  useful  iu  reducing  the  amount 


of  sugar  in  the  urine. 

I have  met  with  cases  in  which  there  was  a transient  appearance  ot 
sugar  in  the  urine  in  such  diseases  as  nephritis  following  scarlet  fever.  In 
these  instances  the  sugar  disappeared  from  the  urine  as  the  disease  in  which 


it  occurred  improved. 

DIABETES  INSIPIDUS. — Diabetes  insipidus  is  a disease  characterized 
by  the  passage  of  large  quantities  of  urine  having  a low  specific  gravity  and 
not  containing  sugar  or  other  abnormal  elements. 

The  etiology  and  origin  of  this  affection  are  not  known.  It  is  a very 
rare  disease,  but  is  more  common  in  early  life  than  diabetes  mellitus,  and  has 
been  known  to  be  congenital. 

Intense  thirst,  a dry  skin,  disturbance  of  the  surface  circulation,  and 
general  nervous  symptoms  are  common  in  this  disease.  The  children  are 
not  apt  to  show  the  emaciation  which  occurs  in  diabetes  mellitus. 

Diabetes  insipidus  is  essentially  chronic,  and  so  few  post-mortem  ex- 
aminations have  been  made  of  children  dying  with  this  disease  that  our 
knowledge  concerning  it  is  very  limited.  There  are  no  drugs  which  ap- 
pear to  be  of  benefit  in  its  treatment.  The  essential  part  of  the  treatment 
is  to  protect  the  child  from  exposure  and  to  see  that  it  is  warmly  dressed, 
as  sudden  changes  from  heat  to  cold  are  liable  to  increase  the  general 
symptoms. 

Death  usually  results  from  some  intercurrent  affection.  Spontaneous 
cures  have  been  known  to  occur. 

TUBERCULOSIS. — Tuberculosis  is  a very  prevalent  affection  in  early 
life.  While,  according  to  Osier,  it  is  very  rare  in  the  new-born,  and 
uncommon  in  the  first  three  months  of  life,  after  this  age  the  number  of 
cases  increases  very  rapidly,  and  it  is  very  common  in  the  latter  part  of  the 
first  year  and  in  the  second  year. 

It  is  now  supposed  that  tuberculosis  is  hereditary  in  the  sense  that  the 
infant  inherits  tissues  which  are  favorable  to  the  development  of  the  dis- 
ease, except  in  the  rare  cases  where  direct  intra-uterine  infection  has  taken 
place. 
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J have  not  used  the  terms  phthisis  and  consumption,  including;  de- 
^ nu“  lve  Processes  of  various  organs  of  the  body,  because  they  have  been 
replaced  by  more  definite  terms.  The  terms  scrofula  and  strumous  diathesis 
u\  e not  been  used,  as  they  are  included  under  the  tubercular  diseases. 

I have  spoken  of  the  manner  in  which  the  bacillus  tuberculosis  gains 
access  to  the  infant’s  tissues,  either  by  inhalation  or  in  the  food.  I have 
also  described  the  manner  in  which  the  bacillus  tuberculosis  affects  the 
various  organs,  such  as  the  lung,  pleura,  pericardium,  brain,  liver,  intestine 
and  lymphatic  glands,  especially  the  mesenteric  glands  (tabes  mesenterica).  * 
I shall  not  attempt  to  describe  the  various  lesions  which  may  occur  in 
tuberculosis  when  localized,  but  shall  in  a few  words  describe  the  general 
tuberculosis  which  occurs  so  frequently  in  infancy. 

Acute  Miliarv  Tuberculosis. — Acute  miliary  tuberculosis  appears 
to  be  more  common  in  the  young  than  in  adults.  There  is  always  some 
nidus  fiom  which  the  general  infection  takes  place.  The  disease  occurs  as  a 
secondary  affection  in  children  who  are  already  tubercular. 

After  a variable  period  of  loss  in  weight  and  general  health,  which 
especially  occurs  in  cases  where  acute  miliary  tuberculosis  is  secondary  to 
measles  or  pertussis,  the  infant  begins  to  have  an  irregular  type  of  fever, 
cough,  and  general  symptoms,  such  as  diarrhoea,  capricious  appetite,  and 
change  of  temperament.  In  some  cases  the  disease  advances  very  rapidly, 
but  often  it  is  of  a subacute  type,  and  frequently,  unless  the  tuberculosis 
markedly  affects  some  organ,  such  as  the  lung,  the  symptoms  are  very 
obscure,  and  cannot  be  diagnosticated  from  infantile  atrophy,  death  finally 
taking  place  from  exhaustion  or  from  the  development  of  some  localized 
tuberculous  condition,  such  as  a tubercular  meningitis.  In  my  experience, 
this  form,  which  has  been  called  the  typhoidal  type  of  the  disease,  and  also 
the  latent  forms,  are  peculiarly  difficult  to  diagnosticate. 


Chronic  Diffuse  Tuberculosis. — Where  instead  of  the  miliary 
lesions  which  characterize  acute  miliary  tuberculosis  a chronic  diffuse  form 
of  tuberculosis  arises,  the  symptoms  are  more  marked,  and  usually  are  so 
closely  connected  with  the  bronchial  lymphatics  and  the  lungs  that  it  is 
more  easily  diagnosticated.  This  latter  is  one  of  the  more  common  forms 
of  tuberculosis  in  children. 

The  prognosis  of  general  tuberculosis  in  early  life  is  very  unfavorable, 
and  there  is  no  known  treatment  which  is  of  any  benefit. 

To  illustrate  how  extremely  latent  and  masked  may  be  the  symptoms 
of  miliary  tuberculosis,  I shall  show  you  the  results  of  a post-mortem 
examination  which  has  just  been  made  on  an  infant  dying  of  that  disease. 


This  infant  (Case  530)  was  seven  months  old,  and  was  in  the  hospital  from  October 
until  December.  During  the  time  that  it  was  in  the  hospital  it  became  extremely  emaciated, 
diarrhoea  occurred  from  time  to  time,  and  there  was  an  irregular  and  varying  temperature, 
which  was  never  especially  high.  It  had  a purulent  discharge  from  the  right  ear  and  a 
serous  discharge  from  the  left  ear  about  a week  before  its  death.  There  were  no  other 
symptoms,  but  it  failed  rapidly,  and  died  yesterday. 
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Ana-tomical  t^Julosis  of  the  pleura,  spleen , kidney  and  liver 

Chronic  tuberculosis  of  the  bronchial  lymph-glands  and  of  the  ung. 

Here  one  and  one-half  years  old,  who  was  brought  to  the 

Here  is  an  f 'd  for  an  attack  of  bronchitis.  On  entrance  it  was  much 

since  been  'rapidly  failing.  1 am  able  to  ind  no  marked  signs  beyond 


Case  531. 


General  tuberculosis.  Multiple  abscess.  Infant,  1%  years  old. 


a subacute  bronchitis.  There  is  at  times  a slight  cough,  the  temperature  is  moderately 
raised  and  of  an  irregular  type,  and  I suspect  that  the  disease  is  one  of  the  latent  forms  of 
general  tuberculosis  with  a tubercular  broncho-pneumonia.  On  examining  the  chest,  back, 
and  legs,  especially  the  buttocks,  you  will  notice  that  there  are  numerous  subcutaneous 
'abscesses  of  various  sizes,  and  there  are  also  a few  on  the  head.  These  abscesses  are  prob- 
' ably  of  a tuberculous  nature,  and  a provisional  diag- 
nosis of  general  tuberculosis,  with  involvement  of 
the  skin  and  the  subcutaneous  tissues,  can  be  made. 

(Subsequent  bistory.)  The  temperature  in  this 
case  had  been  of  an  irregular  type,  and  not  especially 
raised  until  five  days  before  the  infant  died,  when 
it  began  to  rise,  and  is  as  represented  in  this  chart 
(Chart  50). 

The  post-mortem  examination,  made  by  Dr. 

Mallory,  showed  that  there  was  chronic  tuberculosis 
of  the  bronchial  glands,  with  acute  miliary  tuber- 
culosis of  the  pleura,  lungs,  spleen,  kidneys,  liver, 
and  meninges  of  the  brain. 

In  addition  to  general  tuberculosis,  there 
are  certain  localized  forms  of  the  disease. 

The  more  important  of  these  I have  already 
spoken  of,  but  I have  here  a boy  (Case  532, 
page  1092),  nine  years  old,  who,  when  three 
years  old,  had  a localized  tuberculosis  of 
the  little  finger  (tubercular  dactylitis)  of  his 
left  hand,  which  has  recovered  entirely. 

I have  had  him  brought  here  to  show 
you  how  completely  these  localized  forms  of  tuberculosis  may  recover,  and 
I shall  call  your  attention  to  the  cases  of  tubercular  and  syphilitic  dactylitis 
which  I showed  you  in  a previous  lecture  (pages  502,  509). 

The  only  other  important  form  of  tuberculosis  which  I have  not  yet 
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dwelt  upon  is  localized  tuberculosis  of  the  cervical  lymph-glands.  These 
I shall  speak  ol  in  connection  with  non-tuberculous  adenitis. 


Cask  532. 


Complete  recovery  from  tubercular  dactylitis. 


EPIDEMIC  INFLUENZA. — Epidemic  influenza  is  an  acute,  highly 
infectious  disease,  caused  by  a specific  organism  which  has  been  described 
by  Pfeiffer. 

The  period  of  incubation  is  short,  usually  a few  hours ; relapses  are 
common  ; one  attack  does  not  protect  from  another. 

Symptoms. — The  symptoms  of  influenza  are  very  variable.  At  times 
they  are  the  same  in  children  as  in  adults,  but  in  infants  and  young  children 
the  symptoms  are  often  not  so  severe  as  in  the  adult,  although  they  vary  in 
different  epidemics,  as  do  those  of  the  adult.  It  is  a characteristic  of  epi- 
demic influenza  that  it  has  no  distinct  group  of  symptoms  of  its  own.  The 
symptoms  are  chiefly  a catarrhal  affection  of  the  nose  and  throat,  and  fre- 
quently of  the  bronchi.  These  symptoms  in  young  children  are  accompanied 
evidently  by  great  discomfort,  at  times  amounting  to  pain,  in  the  limbs  and 
body,  although  on  account  of  the  age  of  the  patient  it  is  impossible  to  deter- 
mine whether  much  pain  is  present.  Sometimes  the  only  marked  symptom 
is  a heightened  and  irregular  temperature,  with  marked  apathy,  and  the 
disease  may  be  so  slight  as  to  be  recognizable  only  during  an  epidemic.  In 
older  children  the  symptoms,  although,  as  a rule,  not  of  so  severe  a type 
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as  in  adults,  are  at  times  quite  serious,  especially  if  continuous  vomiting 
occurs  Severe  headache  and  delirium  are  present  m some  cases,  and  ex- 
treme emaciation,  out  of  proportion  to  the  fever  or  to  the  morbid  conditions 
detectable  on  physical  examination.  Severe  symptoms  connected  with  the 
larynx  and  the  lungs  may  also  arise  and  rapidly  disappear 

Diagnosis.— The  diagnosis  of  epidemic  influenza  is  often  difficult,  un- 
less influenza  is  present  in  the  community,  and  is  to  be  made  by  the  careful 
elimination  of  other  diseases. 

Prognosis. — The  disease  in  itself  is  not  dangerous,  but  complications 
are  especially  liable  to  arise  and  make  the  prognosis  much  more  serious. 
These  complications  are  very  numerous.  They  may  be  meningitis,  otitis, 
ileo-colitis,  broncho-pneumonia,  and  lobar  pneumonia.  The  most  common 
and  dangerous  complication  of  influenza  is  pneumonia,  winch  is  usually  a 
broncho-pneumonia,  and  is  of  serious  import,  especially  if  the  child  is  de 
bilitated  at  the  time  of  the  attack  by  some  previous  disease.  . 

Treatment. — In  the  treatment  of  epidemic  influenza  in  infants  and 
children  I have  found  that  drugs  have  very  little  effect  upon  the  general 
discomfort  caused  by  the  pain.  Small  doses  of  phenacetiue,  0.06  giamme 
(1  grain)  once  in  three  or  four  hours,  with  ten  or  fifteen  drops  of  brandy, 
seem  to  yield  as  good  results  as  any  other  mode  of  treatment.  Where  there 
is  severe  and  continuous  vomiting,  small  doses  of  iced  champagne  by  the 
mouth  and  enemata  of  bromide  of  potassium,  and,  if  necessary,  hydrate  of 
chloral,  are  indicated.  The  diet  should  be  milk  and  beef  tea. 

During  the  epidemic  of  influenza  which  occurred  in  Boston  in  1891  I 
had  under  my  care  at  the  Infants’  Hospital  seven  infants,  varying  in  age 
from  a few  months  to  one  and  a half  years,  all  of  whom  had  epidemic  in- 
fluenza. The  symptoms  were  such  as  I have  described.  The  infants  cried 
continuously,  the  temperature  was  slightly  raised,  37.7°  to  38.3°  C.  (100° 
to  101°  F.),  and  the  duration  of  the  attack  was  about  one  week.  Pneu- 
monia occurred  in  two  of  the  cases,  and  in  both  of  these  the  infants  died. 
Here  are  the  charts  (Charts  51  and  52,  page  1094)  showing  the  temperature 
in  these  cases  during  the  course  of  the  influenza,  and  the  rise  when  the 
infants  were  attacked  with  pneumonia. 

I have  in  my  notes  the  report  of  another  case,  where  an  attack  of  in- 
fluenza was  complicated  on  the  eleventh  day  of  the  disease  by  a lobar 
pneumonia. 


The  infant  (Case  533),  sixteen  months  old,  was  attacked  with  catarrhal  symptoms  of 
the  nose  and  throat,  a slight  cough,  and  a temperature  of  40.5°  C.  (105°  F.).  The  respira- 
tions were  only  slightly  increased  ; the  pulse  was  rapid.  Nothing  abnormal  was  found  on 
physical  examination.  The  infant  was  very  fretful,  had  no  appetite,  cried  incessantly,  and 
seemed  to  have  considerable  discomfort.  On  the  ninth  day  from  the  onset  of  the  attack 
the  temperature  fell  to  39.1°  C.  (102.5°  F.),  and  on  the  following  day  to  38.6°  C.  (101.5° 
F.).  On  the  evening  of  this  day  the  infant,  who  had  begun  to  be  brighter  and  to  notice 
its  playthings,  again  seemed  very  sick.  Its  respirations  increased  in  frequency,  there  was 
motion  of  the  alte  nasi,  and  the  temperature  rose  to  40.8°  C.  (105.4°  F.).  On  the  follow- 
ing day  the  temperature  fell  in  the  morning,  but  began  to  rise  in  the  evening,  and  by  the 
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next  day  had  reached  41.0°  C.  (105.8°  F.).  On  this  day,  the  thirteenth  from  the  begin- 
ning ot  the  attack  and  the  third  from  the  fresh  invasion,  marked  absolute  dulness  was 
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detected  in  the  right  lower  back,  with  bronchial  respiration  and  increased  tactile  and 
vocal  fremitus.  This  area  of  dulness  increased,  and  finally  involved  the  whole  lo^r  lobe 
of  the  right  lung.  On  the  fourth  day  of  this  new  invasion  the  temperature  fell  to  38.8  O. 
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(102°  F.) ; on  the  following  day  it  rose  to  39.7"  C.  (103.5°  F.)  in  the  evening  and  in  the 
Lt  two  days  gradually  fell  to  37.2°  0.  (99°  F.)  On  the  following  day  tt  «se  to  3U  O. 
HOI  5°  F ),  and  in  the  next  forty-eight  hours  fell  gradually  to  36.6  C.  (98  F.).  At  this 
time  the  dulness  began  to  disappear,  moist  rales  appeared,  the  infant  became  much  better, 
and  in  a few  days,  although  very  weak,  seemed  bright  and  well,  and  the  physical  signs  m 

tliG  lung  had  entirely  disappeared.  . , « 

Here  is  the  chart  (Chart  53),  which  shows  the  temperature  during  ten  days  of  the 

influenza,  when  a lobar  pneumonia  appeared  and  ran  a course  of  five  days,  after  w ic  i 
the  temperature  gradually  fell  to  the  normal  point.  It  is  possible  that  this  case  was  one  o 
pneumonia  from  the  beginning  of  the  attack,  but  it  showed  all  the  characteristic  symptoms 
of  epidemic  influenza,  and  no  dulness  was  found  in  the  lung  until  the  infant  had  apparent  y 
recovered  from  its  influenza. 


DISEASES  OF  THE  THYROID  GLAND.— The  thyroid  gland  is 
a highly  vascular  organ.  It  covers  the  front  and  sides  of  the  upper  part 
of  the  trachea,  and  also  extends  up  onto  the  larynx.  Its  function  is  not 
known.  I shall  not  describe  such  diseases  of  the  thyroid  gland  as  exoph- 
thalmic goitre,  which  are  very  rare  in  early  life,  but  shall  refer  only  to 
those  morbid  conditions  which  you  are  most  likely  to  meet  with,  namely, 
hypercemia,  inflammation,  hypertrophy,  and  complete  absence.  Absence  of 
the  thyroid  gland,  disturbance  of  its  function,  or  actual  disease  of  its  tissues, 
are  usually  accompanied  by  peculiar  symptoms. 

HypervEMIA. — A temporary  congestion  of  the  rich  vascular  tissue  of 
the  thyroid  gland  occurs  under  various  conditions,  such  as  the  approach  of 
puberty.  This  condition  is  usually  so  transient  as  to  be  scarcely  noticeable 
so  far  as  the  symptoms  are  concerned,  but  sometimes  it  is  sufficient  to  cause 
dyspnoea  from  pressure.  This  usually  trivial  condition  has  been  thought, 
however,  in  certain  cases  to  lead  to  the  production  of  one  of  the  forms  of 
goitre. 

Case  534. 


Hypersemia  of  the  thyroid  gland.  Female,  13  years  old. 

This  girl  (Case  534),  thirteen  years  old,  was  first  noticed  to  have  a swelling  of  the  thy- 
roid gland  two  or  three  weeks  ago.  The  swelling  is  becoming  more  prominent.  The.  cata- 
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menia  have  not  appeared.  The  girl  is  well  and  strong,  but  is  somewhat  more  fretful  and 
capricious  than  appears  to  be  in  accordance  with  her  usual  temperament.  The  tumor  is 
elastic,  does  not  fluctuate,  and  is  not  red  or  tender.  She  seems  to  represent  one  of  that 
class  of  cases  in  which  continued  hypersemia  of  the  thyroid  vessels  occurring  at  puberty 
leads  to  enlargement  of  the  gland.  It  is  possible  that  a spontaneous  lessening  in  the  size  of 
the  tumor  may  take  place  when  the  catamenia  have  been  established,  but  we  know  so  little 
about  this  class  of  cases  that  the  prognosis  as  to  complete  recovery  must  be  very  guarded. 
The  treatment  of  this  case  will  be  the  external  application  of  iodine. 

Thyroiditis. — Acute  inflammation  of  the  thyroid  gland  is  not  very 
common  (Delafield  and  Prudden),  but  may  occur  from  a variety  of  causes. 
It  may  lesult  in  the  formation  of  abscesses  of  various  sizes  or  in  the  produc- 
tion of  new  connective  tissue.  According  to  Osier,  acute  thyroiditis  is  rarely 
primary,  being  commonly  a metastatic  affection  occurring  in  the  course  of 
some  febrile  disorder.  It  has  been  noticed  among  children  as  a complication 
of  measles,  and  the  process  in  a number  of  these  recorded  cases,  instead  of 
retrograding  spontaneously  as  it  did  in  others,  caused  an  inflammatory  con- 
dition in  which  abscess-formation  occurred.  On  opening  the  abscesses  the 
pus  was  found  to  contain  numerous  micrococci. 

The  symptoms  of  acute  thyroiditis  are  swelling  and  redness  of  the 
gland. 

The  treatment  is  essentially  expectant,  but  some  previously  intractable 
cases  seem  to  have  been  benefited  by  the  application  of  iodine.  The  patient 
should  be  carefully  watched,  and,  if  there  are  indications  that  suppuration 
has  taken  place,  an  incision  should  be  made  at  once,  as  recovery  then  usually 
occurs  quite  quickly. 

Enlargement  of  the  Thyroid  Gland  (Goitre;  Bronchocele). — 
Enlargement  of  the  thyroid  gland  is  commonly  called  goitre.  True  goitre 
consists  in  the  enlargement  of  the  old  and  the  formation  of  new  alveoli  in 
the  cells  of  which  a greater  or  less  amount  of  colloid  degeneration  takes 
place.  The  colloid  abnormalities  of  goitre  are  rarely  present  in  children 
(Rex),  in  whom  the  thyroid  enlargement  seems  to  be  little  more  than  a 
continuation  of  the  natural  growth,  and  a true  hypertrophy  or  an  excessive 
development  of  normal  tissue. 

Infants  have  been  born  with  an  enlarged  thyroid. 

Myxcedema. — Myxoedema  is  a constitutional  affection  characterized 
clinically  by  a myxoedematous  condition  of  the  subcutaneous  tissues  and 
by  mental  failure,  caused  by  a disturbance  of  the  function  of  the  thyroid 
gland. 

There  are  certain  general  symptoms  which  accompany  disturbance  of 
the  thyroid  function,  whether  from  entire  or  partial  absence  of  the  gland, 
or  from  disease  of  its  tissues,  such  as  atrophy.  These  symptoms  are  hebe- 
tude, with  a general  thickening  of  the  tissues,  and  in  young  individuals  a 
great  lack  of  development,  both  mental  and  physical.  It  is  probable  that 
it  is  a difference  in  degree  or  in  kind  of  thyroid  disturbance  which  produces 
the  other  symptoms  so  characteristic  of  myxoedema.  These  symptoms  I 
shall  presently  describe  to  you  in  connection  with  the  especial  cases. 


I 
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These  various  disturbances  of  the  thyroid  function  may  be  eudem.c  or 
sporadic.  The  endemic  cases  are  represented  for  the  most  part  by  symp- 
toms peculiar  to  disturbance  of  the  thyroid  function,  and  also,  wto. > go.tre 
is  present,  by  symptoms  of  mechanical  pressure.  Cases  of  goitre  without  cre- 
tinism may,  however,  occur  sporadically,  and  the  sporadic  cretin  as  a rule, 
has  „o  goitre.  Atrophy  of  the  thyroid  gland  may  or  may  not  be  accom- 
panied by  goitre.  I shall  not  speak  further  concerning  endemic  cretinism, 
which  occurs  in  certain  localities,  such  as  portions  of  Switzerland,  and  is  de- 
pendent apparently  on  some  unknown  endemic  cause  which  is  also  liable  to 
produce  goitre.  As  a race,  cretins  are  distinguished  by  their  stunted  stature, 
We,  deformed  heads,  sickly-looking  countenances,  coarse  and  prominent 
lips  and  eyelids,  wrinkled  and  pendulous  skin,  loose  and  flabby  muscles, 
and  imperfect  mental  development,  to  which  are  often  added  goitres  of  all 

sizes.  -ill 

In  certain  individuals  there  is  a congenital  absence  of  the  thyroid  gland. 

This  is  a condition  found  in  sporadic  cretinism,  in  which  the  function  of 

the  thyroid  gland  is  lost,  just  as  its  function  is  disturbed  in  goitre  and  in 


atrophy  of  the  gland. 

Where  the  thyroid  gland  has  been  removed  surgically  there  is  at  times  a 
condition  similar  to  that  which  is  met  with  in  myxoedema.  This  condition 
has  been  called  by  Horsley  cachexia  strumipriva. 

The  head  in  sporadic  cretinism  is  usually  brachycephalic ; that  is,  it  is 
contracted  in  its  antero-posterior  diameter  and  increased  in  its  transverse 
diameter.  Virchow  was  the  first  to  observe  that  in  these  cases  there  is  a 
premature  ossification  of  the  spheno-basilar  bone.  The  sphenoid  and  the 
basi-occipital  bones  should  remain  separate  until  about  the  fifteenth  year, 
and  their  early  ossification  explains,  according  to  Virchow,  the  changes 
which  take  place  in  the  form  of  the  cretin  skull  and  face.  The  character- 
istics of  the  cretin  bone  are  an  enormous  overgrowth  of  cartilage,  an  arrest 
of  growth  at  the  distal  ends  of  the  bones,  and  a premature  ossification  of 
the  shaft.  Here  is  the  tibia  (Fig.  148,  II.,  page  1066)  of  a cretin  child. 
The  section  was  made  by  Dr.  Whitney,  and  is  distinguished,  as  you  see, 
anatomically  by  the  almost  entire  absence  of  the  zone  of  proliferation. 
This  narrow  line  (Z.  P.)  marks  the  boundary  between  the  broad  area  of 
cartilage  above  and  the  prematurely  ossified  bone  of  the  shaft  below. 


This  little  girl  (Case  535,  page  1098),  whom  I have  had  brought  to  the  hospital  to  show 
you,  and  who  is  just  able  to  stand,  and  looks  as  though  she  were  about  one  and  a half 
years  old,  seems  to  be  a case  of  myxoedema. 

She  is  five  and  a half  years  old.  Her  parents  were  healthy  Americans,  not  blood 
relations,  and  did  not  have  goitre.  She  was  born  after  a severe  labor:  it  was  a head 
presentation,  and  no  instruments  were  used.  Nothing  especially  abnormal  was  noticed 
about  her  until  the  twelfth  month,  when  she  did  not  seem  so  bright  as  is  usual  at  that  age. 
When  four  years  old  she  was  brought  to  the  hospital.  She  could  not  speak,  and  her 
mental  condition  was  much  enfeebled.  She  had  never  had  any  convulsions,  but  had  alwavs 
had  incontinence  of  urine  and  of  faeces.  When  seen  a year  later  she  appeared  to  be  in 
good  general  condition,  but  her  muscles  were  large  and  flabby  and  she  had  not  improved 
mentally.  The  circumference  of  her  head  is  46.5  cm.  (18}  inches).  The  measurement 


1098 


PEDIATRICS. 


from  the  occiput  to  the  root  of  the  nose  is  34.4  cm.  (13J  inches),  across  the  head  from  ex 

^40  sTm  Ils/fTl  mer  29,3  (lli  lnChCS)-  Tl18  ce  of  the  thorax 

is  40.3  cm.  (lo4  inches).  There  are  no  irregularities  about  her  head.  The  forehead  is 

"f  r * ,1S  re'ldered  m0re  strikinS  on  account  of  sunken  bridge  of  the 

T]b  , .L  1?S  are  tblck>  and  the  tongue,  which  seems  enlarged,  is  protruded  between  them 

she  was  onf  18  8UK  n u S°°d’  the  Sight.is  good-  She  has  been  able  to  sit  alone  since 
, ' °nc  ;>tar  ° c1,  but  can  stand  on]y  Wlth  support,  and  cannot  walk.  She  is  bow- 

’ T m brrr  SOmewhat  enlarSed  abo«t  the  epiphyses.  The  hands  and  feet  are 
ai&e  and  pufly , but  do  not  pit.  The  feet  are  bright  red,  the  hands  less  so.  The  trunk  is 
stout  and  thick;  the  spine  is  straight;  the  lungs  and  heart  are  normal,  and  I can  detect 
nothing  abnormal  about  the  abdomen  except  an  umbilical  hernia.  The  tendon  reflexes 
are  normal.  Sensation  is  good.  The  thyroid  gland  is  not  felt.  The  teeth  are  good.  There 


Case  535. 


Myxcedema.  Female,  5%  years  old. 


is  a general  condition  of  infiltration  of  the  skin  like  myxoedema.  Hebetude  is  marked. 
The  treatment  of  this  child  will  be  with  an  extract  made  from  the  thyroid  gland  of  a sheep, 
as  this  seems  to  be  the  only  means  which  we  at  present  know  of  by  which  a certain 
number  of  these  cases  are  benefited.  I have  not  treated  a sufficient  number  of  cases 
personally  to  judge  whether  the  thyroid  treatment  will  eventually  prove  successful.  Other 
observers,  however,  claim  to  have  obtained  decided  improvement,  both  physical  and  men- 
tal, by  its  use.  I shall  order  .06  c.c.  (1  minim)  of  the  thyroid  extract  at  first  three  times 
daily,  and  gradually  increase  1 minim  every  two  days  until  the  rectal  temperature  rises 
above  37.7°  C.  (100°  F.).  If  during  the  course  of  the  treatment  the  temperature  should 
rise  over  37.7°  C.  (100°  F.),  the  extract  should  be  omitted  for  a day  or  two.  In  this  way  you 
can  determine  the  proper  dose  for  the  especial  case.  I shall  also  warn  the  parents  that  the 
child  must  be  kept  warm,  and  be  removed  to  a southern  climate  in  the  colder  months. 
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rtflo  o-irl  (Case  536),  two  years  old,  who  appeared  to  be  per- 
I have  under  my  care  a httl > g ( J J.  d_d  ^ learn  to  sit  or  creep  until  the  last 

fectly  well  and  strong  dining  > ’ There  are  no  signs  of  rhachitis  about  the 

few  LnthS,  and  who  cannot  stand  alone  or  wait  Th»  a.  no  s found  on 

Child,  except  that  the  ««  fo 2 and  feel  ate  thickened  and  the 

^i^i^di^a^^cold^with  at  times  t]^^norrnalffa^he^(^eg^atic,<whi  does 

rllo  ;CS  ThltwraTe  tolpated.  These  is  no  e„iatge,nent  of  the  thyroid. 
Her  case  seems  to  be  one  of  myxeedema.  extract  of  the  thvmus  gland. 

during  the  course  of  the  treatment  the  thyioi  ex  r g0  c ,10()O  or  101o  py 

sy^oms  would  pass  away,  and 

it  could  ^ wc^SS?)  is  one  of  great  interest,  as  it  represents  so  typically  the  mental  and 
physSl  cCSstics  of  sporadi/cretinism.  I am  enabled  to  show  t to  you  through  the 
courtesy  of  Professor  Northrup,  who  gives  the  following  account  o 1 . 


Myxeedema.  Female,  9 years  old. 


Slight  improvement  after  eighty  days’  treatment  with  thyroid  extract. 


Case  537. 


“ The  parents  of  the  child  were  healthy  Americans  from  Western  Pennsylvania,  and 
they  were  not  consanguineous.  The  father  was  45  years  old  ; the  mother  was  39  years  of 
age,  had  had  several  miscarriages  and  four  healthy  children,  two  of  whom  had  died  of  some 
acute  disease.  This  little  girl,  who  is  now  nine  years  old,  is  the  fifth  child.  The  mother 
first  noticed  that  the  child  could  not  sit  up  when  it  was  nine  months  old,  that  it  practically 
ceased  to  grow,  and  now  at  nine  years  it  is  mentally  no  older  than  it  was  at  nine  months,  and 
physically  it  has  merely  thickened.  The  first  impression  one  gets  on  looking  at  the  child 
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a„ted  witunu'Z  *£  br°“f  ItS  iS  — ■ The 

ble  in  any  way.  She  has  the  characteristic  fli^ortheTrdge””?  t“'e  nl" “iff  “ 
swelhngof  the  under  lid  and  puffiness  of  the  upper  .id,  and  penile  chths  khht 
thick,  pale  lips,  With  a protruding  tongue,  which  is  swollen  and  pale.  The  lins  and  ton™ 
have  a tendency  to  dryness.  There  are  fourteen  teeth,  all  of  them  of  the  fim  set  TW 
in  he  upper  row  are  eroded,  and  appear  only  at  the  bottom  of  a series  of  ulcers  in  the 
ppcr  gums  he  lower  teeth  are  in  nearly  the  same  condition,  and  the  gums  are  sun 
purating.  An  offensive  odor  is  always  present  in  the  mouth.  The  arms  &legs  feet  and 
hands  are  unnaturally  thick.  The  abdomen  is  prominent,  and  there  is,  as you ^ “n 
b hcai  hernia.  Ihe  hand  which  is  resting  on  its  mother’s  black  glove  shows  the  dry 
wrinkled  condition  so  characteristic  of  myxcedema.  Perspiration  is  absent  The  skin  is 

are  drl  Tb  ‘ ^ Tf  f ^ ^Pearance-  The  soles  of  the  feet  and  the  palms  of  the  hands 
are  dry.  There  is  marked  lordosis.  The  surface  of  the  child  does  not  suggest  the  feeling 

of  oedema,  nor  does  it  pit.  The  feeling  is  that  of  puffiness  and  flabbiness.  The  child  cam 
not  sit  alone.  It  can,  however,  stand  when  once  balanced  and  allowed  to  grasp  some  fixed 
object  The  supraclavicular  ‘ pad’  of  tissue  so  commonly  found  in  these  cases  is  present 
The  thyroid  gland  seems  to  be  present,  and  is  possibly  enlarged.  Hebetude  is  shown  to  a 
marked  degree,  and  the  delayed  cerebration  is  very  evident,  although  the  child  never  speaks 
except  to  say,  with  infinite  slowness,  ‘ da— da.’  F 

“ (Subsequent  history.)  The  rectal  temperature  four  days  before  treatment  was  begun 
was  36.4°  C.  (97.5°  F.)  in  the  morning,  and  37.5°  C.  (99.5°  F.)  in  the  evening.  The 
child  was  treated  with  the  thyroid  extract  prepared  so  that  each  drachm  represented  one 
thyroid  gland  of  a yearling.  Of  this  preparation  0.06  c.c.  (1  minim)  was  given  three 
times  a day  until  the  fourth  day,  when  the  temperature  rose  above  37.7°  C.  (100°  F ) 
and  the  treatment  was  stopped  for  a day.  At  this  time  the  appetite  had  improved,  and 
the  breath  was  not  so  offensive.  Two  days  later  the  treatment  was  begun  again,  and  on 
the  eighth  day  the  tongue  was  found  to  be  considerably  smaller.  During  the  next  week 
the  temperature  remained  under  37.7°  C.  (100°  F.).  It  then  rose  above  37.7°  C.  (100°  F ) 
and  the  treatment  was  suspended.  The  first  tooth,  a canine,  was  cut  at  this  time.  The 
largest  dose  which  was  given  during  the  treatment  was  0.24  c.c.  (4  minims)  three  times  a 
day.  The  child  was  treated  eighty  days  in  this  way.  The  improvement  was  very  slight, 
but  the  countenance  was  brighter,  the  tongue  became  much  smaller,  and  the  skinless 
dry.  She  lost  somewhat  in  weight  while  under  treatment.  The  constipation,  which  was 
marked  when  the  treatment  was  begun,  disappeared,  and  she  was  willing  to  take  a much 
greater  variety  of  food.” 


Through  the  kindness  of  Professor  Osier  I am  enabled  to  show  you 
this  little  girl  (Case  538),  who  is  four  years  old. 

The  parents  were  healthy,  and  there  was  no  hereditary  taint  on  either  side  of  the  family, 
none  of  whom  have  had  goitre.  She  was  the  second  child  : the  labor  was  easy,  and  she 
throve  well.  She  has  never  had  any  diseases.  Nothing  especial  was  noticed  about  the  child 
until  its  second  year,  when  it  was  observed  that  she  did  not  attempt  to  walk  or  talk,  and  that 
she  seemed  unnaturally  quiet  and  dull.  She  did  not  cut  her  first  teeth  until  she  was  two 
years  old.  In  her  third  year  her  skin  became  very  pale  and  waxy,  and  her  face  and  limbs 
seemed  puffy  and  swollen.  She  had  developed  very  little  mentally,  and  could  say  only  one 
or  two  words.  The  other  symptoms  indicative  of  a disturbance  of  the  function  of  the 
thyroid  gland  gradually  appeared,  such  as  the  myxcedematous  condition  of  the  subcutaneous 
tissues  and  the  development  of  the  supraclavicular  pad.  The  thyroid  gland  could  not  be 
felt.  The  examination  of  the  blood  showed  a moderate  increase  of  leucocytes  and  some 
irregularity  in  the  size  of  the  erythrocytes.  When  three  and  a half  years  old  she  was  75 
cm.  (29§  inches)  tall,  and  her  head  measured  52.3  cm.  (20£  inches).  She  had  been  under 
treatment  with  tonics  for  a year,  and  was  reported  to  take  more  notice  and  to  look  more 
intelligent.  She  was  then  treated  with  the  thyroid  extract,  and  has  improved  markedly  in 
both  her  mental  and  her  physical  condition.  The  tongue,  which  had  been  thick  and  pro- 
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tradine1  is  fast  recovering  its  normal  size.  She  can  walk  and  talk  a little,  and  Dr.  Osier 
thinks  that  she  may  he  considered  to  represent  a case  in  which  the  thyroid  extract  has  pro- 

duced  decided  improvement. 


Myxcedema.  Female,  4 years  old.  Marked  improvement  under  thyroid  treatment. 


DISEASES  OF  THE  CERVICAL  LYMPH-GLANDS— The  chain 
of  lymphatics  in  the  neck  is  so  closely  connected  with  the  lymphatics  of  the 
mouth  and  throat  that  infection  frequently  takes  place.  I have  already 
spoken  of  the  enlargement  of  the  cervical  glands  secondary  to  absorption 
in  cases  of  diphtheria.  Localized  enlargement  of  the  cervical  glands  occurs 
also  in  tuberculosis,  and  sometimes  is  the  only  manifestation  of  that  disease. 
The  cervical  glands  may  also  be  enlarged  in  lymphatic  leucaemia  and  in 
multiple  sarcoma. 

Here  is  a little  girl  (Case  539,  page  1102)  who  has,  in  addition  to  marked  chronic 
tuberculosis  of  the  lungs,  enlargement  of  the  cervical  glands,  which  is  very  probabL  of 
tubercular  origin. 

When  the  tubercular  disease  is  advanced  in  other  organs  there  is  seldom  much  benefit 
to  be  derived  from  the  treatment  of  these  glands.  I show  you  this  case  more  for  the 
purpose  of  comparison  with  some  other  cases  having  enlarged  cervical  glands  than  for  any- 
thing of  especial  interest  in  connection  with  this  class  of  advanced  tubercular  cases. 


The  cervical  glands  may  be  enlarged  from  a number  of  causes,  as  well 
as  from  direct  infection  through  the  throat.  Any  irritation  of  the  scalp, 
ears,  eyes,  nose,  throat,  gums,  or  teeth  may  cause  a temporary  or  permanent 
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enlargement  of  the  cervical  glands.  In  some  few  cases  they  enlarge  with- 
out apparent  cause,  except  that  the  children  are  amende  or  debilitated.  In 
these  cases  they  often  run  a rather  acute  course,  and  may  subside  without 
suppuration  having  taken  place.  In  other  cases  suppuration  quickly  takes 
place,  and  in  these,  as  well  as  where  a number  of  these  glands  enlarge  and 
coalesce,  and  where  the  enlargement  lasts  for  long  periods,  we  should  always 
suspect  that  the  bacillus  tuberculosis  is  present  in  the  glands. 


Case  539. 


Chronic  pulmonary  tuberculosis,  with  involvement  of  the  cervical  lymph-glands. 

The  first  effort  in  undertaking  the  treatment  of  these  cases  should  be  to 
seek  for  and  remove  the  peripheral  source  of  irritation  which  exists  in  most 
cases.  Decayed  teeth  should  be  extracted,  eczema  of  the  scalp  should  be 
treated,  and  in  all  cases  as  much  as  possible  should  be  done  to  diminish  any 
irritation  in  the  area  of  surface  drained  by  the  cervical  lymphatics.  During 
the  active  stage  of  cervical  adenitis  it  is  better  not  to  make  any  application 
to  the  glands,  but  to  treat  any  general  disturbances,  such  as  anaemia  or 
debility,  which  may  be  present.  When  the  active  process  has  subsided  and 
a chronic  condition  is  left,  the  glands  may  become  quiescent  or  may  go  on 
to  suppuration.  In  the  treatment  of  this  chronic  condition  you  should  take 
into  consideration  the  possibility  that  the  glands  may  eventually  suppurate 
and  leave  unsightly  scars.  As  a rule,  it  is  better  to  have  these  cases  placed 
in  the  hands  of  a surgeon  and  the  glands  removed,  as  there  are  no  especial 
contra-indications  to  the  operation,  and  the  scar  left  when  the  operation  is 
skilfully  performed  is  slight. 
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I have  here  a little  girl  (Case  540)  in  whom  the  cervical  lymphatics  are  enlarged  to 

such  an  extent  that  they  have  become  a deformity. 

Nothing  else  abnormal  nor  any  other  symptom  of  tuberculosis  can  be  discovered  about 


Case  640. 


Chronic  cervical  adenitis. 


II. 


Chronic  cervical  adenitis  (after  treatment). 


the  child.  These  glands  should  have  been  removed  before  they  reached  such  a size  as  this, 
as  now  on  their  removal  a considerable  scar  will  be  left. 

(Subsequent  history.)  The  glands  were  removed,  and  the  picture  shows  what  good 
results  can  be  obtained  in  these  cases  by  surgical  interference. 


Case  541. 


Enlargement  of  submaxillary  glands. 


The  submaxillary  glauds  are  enlarged  in  children  from  various  causes, 
but  sometimes  from  no  discoverable  cause.  At  times  the  enlargement  of 
the  glands  is  accompanied  by  pain  and  tenderness,  constituting  a disease 
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'V  lch  has  been  called  submaxillary  mumps.  In  the  beginning,  however 
)'G  S ould  not  ^ once  make  this  diagnosis,  as  the  glands  may  become  en- 
arged  and  tender  from  various  causes  which  have  no  connection  with  the 
specific  disease  mumps. 


* ^ 1S  a„  'f  e Slrl  (Case  Ml,  page  1103),  two  years  and  four  months  old,  who  is  an 

illustration  of  this  class  of  cases.  She  was  suddenly  attacked  yesterday  with  a swelling 
o the  submaxillary  glands,  accompanied  by  pain  and  a slight  amount  of  tenderness  over 
the  swo  len  region.  She  has  a history  of  exposure  to  parotitis.  To-day  the  swelling  has 
extended  under  the  entire  chin  and  up  the  left  side  of  the  neck  to  the  face  and  ear  & 

. The  diagnosis  in  a case  of  this  kind  must  he  held  in  abeyance  for  a few  days  and 
strict  isolation  should  be  enforced,  as  if  the  cause  of  the  glandular  enlargement  proves  to 
be  infectious  other  children  should  be  protected. 

(Subsequent  history.)  The  swelling,  pain,  and  tenderness  lasted  for  a number  of  days 
and  then  gradually  subsided.  N othing  more  definite  was  discovered  regarding  the  case. 


PAROTITIS  (Mumps).— Parotitis  is  a highly  infectious  disease  which 
attacks  the  parotid  gland.  Its  period  of  incubation  is  from  two  to  three 
weeks.  The  onset  of  the  attack  is  usually  accompanied  by  a sense  of  chilli- 
ness, a rise  of  temperature,  and  a sensation  of  stiffness  and  tenderness  about 
the  jaws.  This  is  succeeded  by  a swelling  in  the  region  of  the  parotid  gland, 
which  becomes  enlarged  and  tender,  rendering  deglutition  difficult  and 
often  very  painful.  The  disease  begins  on  one  side,  but  the  other  gland 
is  usually  involved  in  a day  or  two.  As  I have  just  stated,  the  infection 
is  sometimes  confined  to  the  submaxillary  glands  on  one  or  both  sides. 

The  duration  of  an  attack  of  parotitis  is  from  a few  days  to  a week, 
but  the  infection  may  last  for  two  or  three  weeks,  and  it  has  been  stated 
in  some  cases  to  antedate  the  appearance  of  the  glandular  enlargement.  In 
boys  at  the  age  of  puberty  the  complication  of  orchitis  at  times  arises. 

Although  the  symptoms  of  parotitis  are  commonly  very  mild,  unusual 
cases  sometimes  occur  in  which  the  children  are  quite  sick,  and  there  have 
been  cases  in  which  the  orchitis  was  of  so  high  a grade  that  acute  delirium 
supervened,  and  in  one  case  reported  by  Dukes  the  boy  fainted  when  the 
orchitis  began. 

It  is  sometimes  difficult  to  differentiate  parotitis  from  a simple  non- 
infectious  enlargement  of  the  parotid  gland  or  of  the  glands  in  its  neighbor- 
hood. When  the  parotid  gland  is  enlarged  it  usually  shows  a characteristic 
swelling  under  and  behind  the  lobe  of  the  ear,  so  that  the  lobe  is  pushed 
somewhat  upward  and  forward.  This  swelling  increases  rapidly,  is  very 
tender,  is  not  especially  reddened,  does  not  fluctuate,  and  is  accompanied 
by  constitutional  symptoms.  The  diagnosis  is  readily  made  if  after  a few 
days  the  unilateral  swelling  is  followed  by  corresponding  symptoms  on  the 
opposite  side. 


Here  is  a boy  (Case  542,  page  1105),  twelve  years  old,  who  was  attacked  five  days  ago 
with  swelling  and  tenderness  in  the  region  of  the  parotid  gland,  followed  in  a short  time 
by  stiffness  and  pain  at  the  angle  of  the  jaw,  and  accompanied  by  symptoms  of  loss  of  appe- 
tite and  a heightened  temperature. 

Two  days  later  the  parotid  of  the  opposite  side  was  involved.  Tou  will  notice  how 
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the  neck  in  the  part  which  corresponds  to  the  position  of  the  parotid  is  swollen  on  both 
sides,  and  how  the  characteristic  swelling  which  pushes  the  ear  upward  and  forward  is 
seen  on  looking  at  the  child  from  behind. 


Case  542. 


Parotitis.  Male,  12  years  old. 


There  is  no  especial  treatment  for  the  disease,  as  it  is  self-limited  and 
runs  a definite  course.  The  children  should  be  carefully  isolated,  in  order 
that  there  may  be  no  further  spread  of  the  infection.  As  deglutition  is 
painful,  their  diet  is  usually  milk  and  soups.  They  should  be  carefully 
protected  from  exposure,  and  should  be  confined  to  their  rooms.  Older 
children  should  be  confined  to  bed,  as  orchitis  in  boys  and  trouble  with  the 
mammae  in  adolescent  girls  are  less  likely  to  arise  under  these  conditions. 
It  is  usually  better  to  apply  some  soft  cotton  wool  to  the  painful  swelling, 
and  to  protect  it  from  any  irritation. 

DISEASES  OF  THE  EAR. — We  have,  gentlemen,  studied  the  nor- 
mal infant  at  birth,  and  have  followed  it  through  its  various  stages  of  de- 
velopment into  childhood,  up  to  the  age  of  puberty.  I have  also  en- 
deavored to  make  you  familiar  with  the  various  morbid  conditions  which 
are  most  likely  to  arise  during  these  early  periods  of  life. 

Before  closing  this  course  of  lectures,  however,  I wish  again  to  call 
your  attention  to  the  great  importance  of  bearing  in  mind,  in  examining 
infants  and  children,  the  common  occurrence  of  some  morbid  process  in  the 
ear.  In  many  cases  where  the  more  pronounced  aural  symptoms  are  not 
evident,  symptoms  which  appear  obscure,  but  really  are  due  to  some  latent 
disturbance  in  the  neighborhood  of  the  ear,  reflex  or  otherwise,  are  readily 
explained  when  in  addition  to  the  presence  of  some  other  disease  the  un- 
usual symptoms  are  found  to  arise  from  the  aural  complication.  The  ques- 
tion of  diseases  of  the  ear  in  infancy  and  childhood  has  not  received 
from  the  general  practitioner,  nor  indeed  from  those  who  devote  themselves 
especially  to  children,  the  attention  that  it  deserves.  Even  leaving  out  of 
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consideration  the  cases  of  disease  of  the  middle  ear  incident  to  the  exan- 
themata, which  I have  already  dwelt  upon  (page  558)  when  speaking  of 
these  diseases,  serious  implications  of  the  ear  from  other  causes  are  not 
uncommon  during  the  first  year  of  life. 

Yon  Troltsch  found  on  examining  forty-seven  petrous  bones  taken  from 
twenty-four  unselected  children  that  the  middle  ear  was  normal  in  only 
eighteen.  The  other  twenty-nine  ears  showed  in  varying  degrees  the  ap- 
pearance of  a purulent  and  sometimes,  though  rarely,  of  a mucous  catarrh. 
Of  the  fifteen  children  with  exudation  in  the  middle  ear,  the  youngest  was 
three  days  and  the  oldest  one  year  old  ; five  were  in  their  first  month,  two 
each  in  their  second  and  fourth,  three  in  their  third,  and  one  each  in  their 
seventh,  eighth,  and  twelfth  months. 

In  e\eiy  five  examinations  of  the  ears  of  new-born  children  Schwartze 
found  the  tympanum  filled  with  pus  in  two. 

W reden  found  in  eighty  ears  of  children  a normal  middle  ear  in  only 
fourteen ; purulent  catarrh  existed  in  thirty-six,  and  simple  mucous  catarrh 
in  thirty ; the  youngest  child  had  lived  twelve  hours,  the  oldest  fourteen 
months.  The  majority  of  these  cases  were,  however,  from  three  to  fourteen 
days  old. 

Edward  Hoffman  examined  twenty-four  petrous  bones  in  infants  vary- 
ing in  age  from  thirty-two  hours  to  four  weeks,  and  found  the  tympanum 
filled  with  pus  in  seven  cases. 

Of  two  hundred  and  thirty  carefully  examined  cases  under  seven 
months  of  age  Kutcharianz  found  the  tympanic  mucous  membrane  normal 
in  thirty  only.  In  fifty  it  showed  either  slight  or  intense  catarrhal  inflam- 
mation, and  in  one  hundred  and  fifty  the  tympana  were  filled  with  pus. 

These  statements,  quoted  from  Von  Troltsch,  serve  to  emphasize,  the 
statement  of  that  author  that  even  from  the  beginning  of  extra-uterine  life 
“ there  is  an  unusually  strong  disposition  to  disease  of  the  middle  ear, 
owing  on  the  one  hand  to  the  double  influence  of  the  peculiar  morphological 
relations  of  the  ear  and  the  pharynx,  and  on  the  other  hand  to  the  diseases 
and  conditions  of  life  to  which  the  child  is  frequently  exposed.” 

We  should  therefore  consider  carefully  the  ear  in  all  cases  where  the 
symptoms  are  obscure,  as  well  as  where  those  diseases  are  present  in  which 
it  is  well  known  that  aural  complications  are  liable  to  arise. 

The  late  Dr.  Edward  H.  Clark  made  a statement,  which  has  since  been 
largely  quoted  by  other  writers  on  otology,  to  the  effect  that  the  physician 
who  neglected  the  examination  of  the  ear  in  the  course  of  the  exanthemata 
of  childhood  might  be  denominated  an  unscrupulous  practitioner.  The 
statistics  which  I have  just  given  you  show  that  not  only  the  possible  im- 
plication of  the  ear  in  scarlet  fever  and  measles,  but  also  the  inflammation 
in  the  tympanic  cavity  consequent  upon  acute  catarrhal  inflammations  of 
the  nose  and  naso-pharynx,  as  well  as  the  reflex  disturbances,  should  iecei\e 
your  closest  attention. 
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A. 

Abdomen  in  the  new-born  infant,  44. 

of  the  premature  infant,  291. 
Abdominal  band,  133. 

organs,  normal  development  of,  77. 
respiration,  72. 

Abnormal  effects  of  vaccination,  152. 
Abscess,  cerebral,  648. 

prognosis  of,  648. 
symptoms  of,  648. 
treatment  of,  648. 
peritonsillar,  815. 
retro-pharyngeal,  817. 

Acarus  scabiei,  456 

Acquired  disease,  definition  of,  19. 

Acute  atrophic  spinal  paralysis,  682. 
catarrhal  gastritis,  854. 
corrosive  gastritis,  856. 
coryza,  801. 
cystitis,  942. 

fatty  degeneration  of  the  new-born, 
440. 

follicular  pharyngitis,  816. 
gastric  indigestion,  844. 
gastritis,  854. 
laryngitis,  951. 
miliary  tuberculosis,  1090. 
nephritis,  932. 
peritonitis,  920. 
rhinitis,  801. 
simple  pharyngitis,  815. 
tonsillitis,  809. 

tubercular  broncho-pneumonia,  994. 
tuberculosis  of  the  lung,  993. 
yellow  atrophy  of  the  liver,  915. 
Addison’s  disease,  940. 

Adenitis,  cervical,  1103. 

Adenoid  growths,  806. 

Adolescence,  urine  of,  114. 

Air  for  premature  infants,  296. 
out-door,  140. 

Air-passages,  upper,  syphilis  of  the,  490. 
Albuminuria,  physiological,  927. 


Alopecia  areata,  461. 

treatment  of,  462. 

Amnesia,  temporary,  739. 

Amyloid  infiltration  of  the  kidney,  938. 
liver,  916. 

Anaemia  chronica  gravis,  355. 
levis,  356. 

infantum  pseudo-leukaemica,  359. 
progressiva  perniciosa,  356. 
rhachitic,  368. 

Anaemias,  primary,  355. 
secondary,  365. 

Anatomical  points  of  new-born  infant,  25. 
Anatomy,  surface,  of  the  spine,  58. 

topographical,  of  the  early  periods  of 
life,  120. 

Anencephalia,  409. 

Animal  heat  of  premature  infants,  295. 
parasites,  908. 

Anterior  poliomyelitis,  609,  676. 

Antitoxin,  829. 

method  of  use,  829. 

Anuria,  946. 

Anus,  fistula  of  the,  880. 
imperforate,  433. 

syphilitic  condylomata  of  the,  494. 
Aphasia,  temporary,  739. 

Aphthae,  774. 

Apparatus  for  feeding,  232. 

for  feeding  at  home,  262. 

Appendicitis,  47,  888. 
diagnosis  of,  889. 
etiology  of,  888. 
prognosis  of,  889. 
symptoms  of,  888. 
treatment  of,  890. 

Appendix  vermiformis,  anatomy  and  de- 
velopment of,  92. 

Argyll- Robertson  pupil,  690. 

Arrested  psychical  development,  740. 
Arteries,  umbilical,  20. 

Arteritis  umbilicalis,  425. 

Artery,  common  carotid,  43. 
pulmonary,  43,  75. 
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Arthritis,  acute,  of  infants,  108G. 

Artificial  foods  for  infants,  154. 

Ascaris  lumbricoides,  910. 
symptoms  of,  911. 
treatment  of,  911. 

Ascending  colon,  normal  development,  92. 

Asiatic  cholera,  887. 

Asphyxia,  440. 

Asthma,  etiology  of,  1004. 
pathology  of,  1005. 
prognosis  of,  1005. 
symptoms  of,  1005. 
treatment  of,  1005. 

Ataxia,  hereditary,  689. 

pathology  of,  689. 
prognosis  of,  689. 
symptoms  of,  689. 
treatment  of,  689. 
locomotor,  689. 

diagnosis  of,  689. 
pathology  of,  689. 

Atelectasis,  440,  979. 
acquired,  980. 
congenital,  979. 

Athetosis,  661. 

diagnosis  of,  661. 
pathology  of,  661. 
prognosis  of,  661. 
treatment  of,  661. 

Athrepsia,  869. 

Atrophic  rhinitis,  804. 

Atrophy,  acute  yellow,  of  the  liver,  915. 
infantile,  869. 
blood  in,  377. 
diagnosis  of,  869. 
pathology  of,  869. 
prognosis  of,  870. 
symptoms  of,  869. 
treatment  of,  870. 

myopathic  progressive  muscular,  763. 
diagnosis  of,  765. 
pathology  of,  764. 
prognosis  of,  765. 
symptoms  of,  764. 
treatment  of,  765. 

neuropathic  progressive  muscular,  763. 
of  the  intestine,  869. 
progressive  muscular,  763. 

Auscultation  of  the  sick  child,  322. 

Autumnal  catarrh,  1005. 

B. 

Babcock  fat-tester,  168. 
milk-tester,  249. 

Bacillus,  diphtheria,  821. 


Bacillus,  diplococcus  pneuinoniaj,  980. 
gonococcus  of  Neisser,  943. 
in  human  milk,  180. 

Klebs-Loefllcr,  821. 

Koch,  887. 

lactis  aerogenes,  243. 

protcus  vulgaris,  243. 

staphylococcus  pyogenes,  822. 

streptococcus  coli  gracilis,  118,  243. 

streptococcus  pyogenes,  535,  822. 

tetanus,  452. 

tubercle,  485,  994. 

typhoid,  901. 

Back,  care  of  the,  143. 

Bacteriological  examination  of  human  milk. 

180,  242! 

Barley  jelly,  282. 
water,  281. 

Basin  as  used  in  bathing  the  infant,  129. 

Bath,  temperature  of  the,  129. 

Bathing,  128. 

Bed  for  a child,  characters  of,  126. 

Bednar’s  aphthae,  781. 

Bibliography  of  the  blood,  398. 

Bile  in  the  new-born  infant,  52. 

normal  development  of  the,  111. 

Bile-ducts,  congenital  obliteration  of  the, 
438. 

pathology  of,  438. 
symptoms  of,  438. 
treatment  of,  440. 

Bilious  attack,  862. 

Birth-paralysis,  438. 

Bismuth  in  the  intestine,  839. 

Bladder  at  end  of  term,  24. 
acute  cystitis,  942. 
chronic  cystitis,  942. 
diseases  of  the,  942. 
distention  of  the,  78. 
in  the  new-born  infant,  48. 
normal  development  of  the,  78. 
reflex  of  the,  752. 

Blood,  bibliography  of  the,  398. 
chemistry  of  the,  334. 
foetal,  337. 

circulation,  19. 
erythrocytes,  338. 
leucocytes,  338. 
in  individual  diseases,  370. 
broncho-pneumonia,  373. 
chorea,  376. 
diphtheria,  372. 
empyema,  373. 
hydrocephalus,  375. 
icterus  neonatorum,  107,  379. 
infantile  atrophy,  377. 
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Blood  in  individual  diseases  : 
malaria,  380. 
measles,  371. 
miliary  tuberculosis,  374. 
nephritis,  376. 
periostitis,  378. 
pneumonia,  372. 

and  empyema,  373. 
scarlet  fever,  371. 
sclerema  neonatorum,  379. 
scorbutus,  379. 
tubercular  meningitis,  3/4. 

peritonitis,  377. 
typhoid  fever,  370. 
variola,  371. 

in  infancy  and  childhood,  329. 
broken  cells,  345. 
granules,  345. 

in  the  new-born  infant,  52,  349. 
key,  331. 

literature  of  the,  329,  398. 
methods  of  examining  the,  in  early  life, 
331,  380. 

nomenclature  of  the,  330 
normal,  at  birth,  339. 
amount  of,  339. 
color  of,  339. 
development  of,  111. 
erythrocytes,  340. 
haemoglobin  of,  340. 
leucocytes,  340. 
nucleated  red  corpuscles,  342. 
reaction  of,  339. 
specific  gravity  of,  339. 
origin  of  the,  336. 
parasites  of  the,  380. 
malaria,  380. 

method  of  examining  for,  381. 
pathology  of  the,  in  early  life,  348. 
in  premature  infants,  348. 
in  the  new-born,  349. 
leucaemia,  351. 
leucocytosis,  350. 
oligocythaemia,  353. 
primary  anaemias,  355. 

anaemia  infantum  pseudo- 
leukaemica,  359. 
anaemia  progressiva  per- 
niciosa,  356. 
chlorosis,  355. 
rhachitic  anaemia,  368. 
secondary  anaemias,  365. 
syphilis,  secondary,  with  en- 
larged spleen,  367. 
terms  used  in  describing  the,  330. 

Blood-vessels,  malformations  of  the,  440. 


Boils,  459. 

Bone,  normal  development  of,  107. 

Bone-marrow  in  the  new-born  infant,  51. 

Bow-legs,  146. 

Brain,  diseases  of  the,  594. 
dura  mater  of  the,  65. 
growth  of  the,  65. 
in  the  new-born  infant,  37. 
normal  development  of  the,  64. 
subarachnoid  space  ol  the,  65. 

Branchial  fistula,  417. 

Breast,  155. 

mastitis,  162,  418. 
nipples,  161. 

Breast-pump,  162. 

Brieger’s  bacillus,  243. 

Broken  cells,  345. 

Bronchitis,  954. 
acute,  955. 

diagnosis  of,  957. 
pathology  of,  955. 
prognosis  of,  957. 
symptoms  of,  955. 
treatment  of,  957. 
chronic,  961. 
fibrinous,  962. 

Bronchocele,  1096. 

Broncho-pneumonia,  962. 
blood  in,  373. 
complications  of,  972. 
diagnosis  of,  972. 
etiology  of,  962. 
pathology  of,  963. 
prognosis  of,  973. 
symptoms  of,  969. 
treatment  of,  973. 
acute  tubercular,  944. 
chronic,  979. 

Brooder,  309. 

apparatus  connected  with  the,  313. 

Broth,  chicken,  287. 
mutton,  287. 

Buhl’s  disease,  440. 

Bursa  pharyngea,  36. 


C. 

Cachexia  strumipriva,  1097. 

Caecum  in  the  new-born  infant,  47. 
lymphatic  glands  of  the,  93. 
normal  development  of  the,  92. 
Cancrum  oris,  788. 

“Canker,”  774. 

Capacity  of  the  stomach,  79,  293. 
Caput  succedaneum,  404. 
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Caries  of  the  spine,  paralysis  caused  by, 

688. 

diagnosis  of,  688. 
prognosis  of,  689. 
symptoms  of,  688. 
treatment  of,  689. 

Carpet,  the,  in  the  nursery,  126. 

Catalepsy,  735. 

Catamenia  during  lactation,  185. 

Catarrh,  acute  gastric,  854. 
autumnal,  1005. 
chronic  gastric,  856. 
periodic,  1005. 

Catarrhal  nephritis,  930. 
ophthalmia,  415. 
stomatitis,  776. 

Caudate  cell,  939. 

Ceiling,  the,  in  the  nursery,  126. 

Centrifugal  separator,  248. 

Cephalhematoma,  404. 

Cerebral  abscess,  648. 
paralysis,  648,  655. 
sinuses,  thrombosis  of,  626. 

Cerebro-spinal  meningitis,  692. 
diagnosis  of,  694. 
etiology  of,  693. 
pathology  of,  693. 
prognosis  of,  695. 
symptoms  of,  694. 
treatment  of,  696. 
sclerosis,  multiple,  691. 

Cervical  glands,  effect  of  scarlet  fever  upon 
the,  537,  555. 

lymph  glands,  diseases  of  the,  1101. 

Chemistry  of  the  blood,  334. 

Chicken  broth,  287. 

Chicken-pox,  524 

Child,  distinction  of,  from  the  infant,  18. 

Chlorosis,  354. 

Choice  of  food,  214. 

Cholera  Asiatica,  887. 
infantum,  885. 

diagnosis  of,  886. 
etiology  of,  885. 
pathology  of,  885. 
prognosis  of,  886. 
symptoms  of,  885. 
treatment  of,  886. 

Chorea,  711. 

blood  in,  376. 
etiology  of,  712. 
pathology  of,  712. 
prognosis  of,  713. 
symptoms  of,  713. 
treatment  of,  714. 

Choroiditis,  metastatic,  699. 


Chronic  bronchitis,  961. 
cystitis,  942. 

diffuse  tuberculosis,  1090. 
gastric  catarrh,  856. 
gastro  duodenal  catarrh,  863. 
interstitial  nephritis,  937. 
laryngitis,  952. 

parenchymatous  nephritis,  933. 
peritonitis,  921. 
tonsillitis,  812. 

tuberculosis  of  the  lungs,  996. 
Chyluria,  diagnosis  of,  941. 
etiology  of,  941. 
prognosis  of,  941. 
symptoms  of,  941. 
treatment  of,  941. 

Circulation  in  the  foetus,  19. 

in  the  premature  infant,  295. 
post-natal  changes  in  the,  21. 

Cirrhosis  of  the  liver,  917. 
atrophic,  917. 
hypertrophic,  917. 

Civilization,  modern,  its  influence  on  the 
production  of  milk,  165. 

Cleft  palate,  412. 

Clock,  the,  in  the  nursery,  132. 

Closets  and  drawers,  127. 

Clothing,  132. 

Club-foot,  436. 

treatment  of,  436. 

Club-hand,  436. 

treatment  of,  436. 

Colic  as  a symptom  of  incarcerated  hernia, 
432. 

Colitis,  891. 

acute  ulcerative  catarrhal,  894. 
chronic  ulcerative  catarrhal  follicular, 
894. 

follicularis  non-ulcerativa,  893. 
pseudo-membranous,  895. 

Colles’s  law,  498. 

Colon,  ascending,  normal  development  of, 
92. 

descending,  normal  development  of,  94. 
dilatation  of,  875. 

Color  of  fsecal  dejections,  274. 

Colostrum,  166. 

corpuscles,  166. 
period,  166. 

Common  carotid  artery,  43. 

Comparison  of  woman’s  milk  and  cow’s 
milk,  235. 

Concussion,  738. 

Condylomata,  syphilitic,  of  the  anus,  494. 
Congenital  atelectasis,  979. 
cyst,  630. 
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Congenital  disease,  definition  of,  19. 
form  of  hernia,  428. 
hydrocephalus,  409. 

malformations  of  the  oesophagus  and 
stomach,  440. 

obliteration  of  the  bile-ducts,  438. 

of  the  intestine,  440. 
umbilical  hernia  into  the  cord,  425. 
Constipation,  atonic,  868. 

spasmodic,  868. 

Consumption,  1090. 

Contraction  of  the  stomach,  848. 
Contra-indications  to  maternal  feeding,  159. 
Convulsions,  754. 

prognosis  of,  757. 
treatment  of,  758. 

Cor  biloculare,  1025. 

triloculare,  1025. 

Cord,  hemorrhage  of,  54. 

normal  condition  of,  24,  54. 
spinal,  676. 
umbilical,  24,  110. 

Coi'puscles,  nucleated  red,  342. 
red,  at  birth,  52. 
white,  at  birth,  52. 

Coryza,  acute,  801. 

Cough,  reflex,  751. 

Cow,  the,  as  a source  of  milk-supply,  218. 
care  of,  219. 
feeding  of,  220. 

Cows,  breeds  of,  226. 

characteristics  of,  which  produce  milk 
suitable  for  infant  feeding,  225. 
Craniotabes,  491,  496,  1068. 

Cranium  of  the  new-born  infant,  31. 

normal  development  of  the,  64. 
Creeping,  120 
Cretin,  1097. 

Cretinism,  sporadic,  1097. 

Cricoid  cartilage,  normal  development  of 
the,  59. 

Cross-legged  progression,  658. 

Croup,  951. 

Curtains  in  the  nursery,  127. 

Curvatures  of  the  spine,  143. 

Curves  of  the  spine,  27,  56. 

Cyanosis,  1025. 

Cystitis,  acute,  942. 

etiology  of,  942. 
prognosis  of,  942. 
symptoms  of,  942. 
treatment  of,  942. 
chronic,  942. 

prognosis  of,  943. 
symptoms  of,  943. 
treatment  of,  943. 


D. 

Dactylitis  syphilitica,  491,  496. 
tubercular,  502. 

“ Danger  signal,”  97. 

Deafness,  syphilitic,  506. 

Deaths  of  infants  and  loss  of  weight,  101. 

Defects  of  posture,  142. 

Degeneration,  acute  fatty,  of  the  new-born, 
440. 

Dejections,  faecal,  color  of,  as  influenced  by 
the  percentage  of  fat  in  the  food, 
274. 

odor  of,  860. 

Dental  paralysis,  682. 
periods,  69. 
reflexes,  746. 

Dentition,  difficult,  794. 
first,  69. 

influenced  by  syphilis,  493,  506. 
second,  70. 

Dermatitis  exfoliativa  neonatorum,  464. 

Descending  colon,  normal  development  of 
the,  94. 

Descent  of  the  testicle,  432. 

Developmental  diseases  of  the  intestine,  858. 

Diabetes  insipidus,  1089. 
mellitus,  1088. 

Diaphragm,  the,  in  the  new-born  infant,  41. 

Diarrhoea,  858. 
acute,  860. 

symptoms  of,  861. 
treatment  of,  861. 
nervous,  861. 
prophylaxis  of,  858. 

Difficult  dentition,  794. 

Digestion,  diseases  of,  844. 
fat  and  proteid,  295. 

Digestive  disturbances  in  hereditary  syphilis, 
493. 

Dilatation  of  the  colon,  875. 
of  the  stomach,  848. 

Diphtheria,  bacillus  of,  821. 
blood  in,  372. 

complications  and  sequelae  of,  826. 

diagnosis  of,  827. 

etiology  of,  821. 

incubation  of,  823. 

infection,  828. 

larynx  in,  826. 

nose  in,  825. 

pathology  of,  823. 

prognosis  of,  827. 

prophylaxis  of,  828. 

symptoms  of,  823. 

treatment  of,  828. 
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Diphtheria,  variations  in  type  of,  824. 

Diplegia,  spastic,  655. 

Diplococcus  pneumonia,  980. 

Direct  substitute  feeding,  209. 
by  animals,  213. 
by  wet-nurses,  211. 
by  women,  209. 

Disinfection  in  scarlet  fever,  549. 

Distention  of  the  bladder,  78. 

Draughts  in  the  nursery,  127. 

Dress,  135,  136. 

Drugs  changing  the  color  of  intestinal  dis- 
charges, 859. 

during  lactation,  168,  184. 
use  of,  326. 

Ductus  arteriosus,  19,  21. 
venosus,  21. 

Duodenum,  the,  in  the  new-born  infant,  45. 

Dura  mater,  normal  development  of  the,  65. 

Dysentery,  892. 

Dyspepsia,  acute  gastric,  844. 
chronic,  845. 

E. 

Ear  at  time  of  birth,  37. 
deformed,  414. 
diseases  of  the,  1105. 
examination  of  the,  326,  1105,  1106. 
normal  development  of  the,  65. 
reflex  of  the,  747. 

Early  periods  of  life,  topographical  anatomy 
of,  120. 

Eczema,  470. 

universale,  471. 

Eliminative  disturbances  of  the  intestine, 
875. 

Elongation  of  the  uvula,  816. 

Emphysema,  969,  1003. 

Empyema,  1013. 

Encephalocele,  408. 

Endocarditis,  1030. 

acute  ulcerative,  1031. 
chronic,  1031. 

recurrent,  1042. 
diagnosis  of,  1033. 
etiology  of,  1031. 
pathology  of,  1031. 
prognosis  of,  1034. 
symptoms  of,  1032. 
treatment  of,  1034. 
ulcerative,  1034. 

Enlargement  of  the  thyroid  gland,  1096. 

Enuresis,  946. 

etiology  of,  946. 
prognosis  of,  948. 
symptoms  of,  948. 


Enuresis,  treatment  of,  948. 

Eosinophiles,  mononuclear,  344. 
polynuclear,  344. 

Epidemic  influenza,  1092 

Epididymitis,  945. 

Epiglottis,  normal  development  of  the,  59. 

Epilepsy,  724. 

diagnosis  of,  726. 
etiology  of,  724. 
prognosis  of,  727. 
symptoms  of,  725. 
treatment  of,  727. 

Epispadias,  435. 

Epistaxis,  805. 

Erb’s  juvenile  type  of  muscular  atrophy,  763. 

Erysipelas,  512. 
acute,  512. 
ambulans,  512. 
chronic,  512. 
migrans,  512. 
of  the  new-born,  513. 
of  sucklings,  513. 
pathology  of,  512. 
period  of  incubation  of,  513. 
treatment  of,  514. 

Erythema,  465. 
intertrigo,  466. 
multiforme,  465. 
neonatorum,  108 
nodosum,  466. 
simplex,  465. 
symptoms  of,  465. 
treatment  of,  466. 

Erythrocytes  at  birth,  340. 
in  foetal  blood,  338. 

Essential  paralysis  of  children,  682. 

Eustachian  tubes  in  the  new-born  infant,  35. 
normal  development  of  the,  66. 
post-natal  changes  in  the,  21. 
valve  in  the  foetus,  20. 

Evolution  of  vaccination,  151. 

Examination  for  malformation  of  the  rec- 
tum, 433. 

of  a sick  child,  318. 
auscultation,  322. 
ears,  326,  1105,  1106. 
history  of  case,  319. 
inspection,  320. 
method  of  approach,  318. 
mouth,  325. 
palpation,  320. 
percussion,  321. 
respiration,  320. 
temperament,  318. 
temperature,  320. 
throat,  323. 
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Exanthemata,  517. 
measles,  573. 
rubella,  588. 
scarlet  fever,  532. 
varicella,  524. 
variola,  518. 

Exercise  for  the  nursing  woman,  184,  18  . 

Extremities,  diseases  of,  in  early  life,  436. 

Exudative  non-tubercular  meningitis,  597. 

Eye,  the,  at  birth,  24. 

in  the  new-born  infant,  37. 

F. 

Face  in  the  new-born  infant,  31. 
normal  development  of  the,  64. 

Faeio-scapulo-humeral  muscular  atrophy, 

763. 

Fiscal  dejections,  color  of,  274. 
odor  of,  274. 

Fieces,  incontinence  of,  867. 

False  croup,  951. 

Fat,  digestion  of,  295. 

Fatty  degeneration,  acute,  of  the  new-born, 
440. 

diagnosis  of,  440. 
etiology  of,  441. 
literature  of,  443. 
pathology  of,  441. 
prognosis  of,  441. 
symptoms  of,  440. 
treatment  of,  442. 
infiltration  of  the  liver,  915. 

Faucial  tonsil,  35. 

Favus,  461. 

Feeder  for  premature  infants,  313. 

Feeding,  amount  at  each,  234. 
apparatus  for,  232,  262. 
choice  of  food,  214. 
contra-indications  to  maternal,  159. 
difficulties  of,  154. 
direct  substitute,  209. 
first  nutritive  period,  158. 
forced,  846. 

general  principles  of,  153. 
general  remarks  on  substitute,  230. 
home  modification,  276. 
indirect  substitute,  214. 
intervals  of,  181,  233. 
maternal,  158,  159. 
method  of,  285. 
milk-laboratory,  245. 
mixed,  205. 

of  average  infants  born  at  term,  272. 
of  premature  infants,  299. 
second  nutritive  period,  284. 


Feeding,  third  nutritive  period,  287. 

wet-nurse,  211. 

Feet,  care  of  the,  138. 
club,  436. 

congenital  deficiency  of  the,  436. 
extra  toes,  436. 
hypertrophy  of  the,  436. 
in  the  new-born,  49. 
malformations  of  the,  436. 
normal  development  of  the,  lOo. 
of  premature  infants,  293. 
webbed  toes,  436. 

Femoral  hernia,  430. 

Fender,  130. 

Fermental  diseases  of  the  intestine,  diag- 
nosis of,  881. 
etiology  of,  880. 
pathology  of,  880. 
prognosis  of,  881. 
symptoms  of,  880. 
treatment  of,  882. 

Fibrinous  bronchitis,  962. 

Fibroid  phthisis,  967. 

Filaria  sanguinis  hominis,  941. 

Fingers,  malformations  of  the,  436. 

Fissures,  879. 

Fistula,  branchial,  417. 

of  the  anus,  880. 

Flat-foot,  140. 

Floor,  the,  in  the  nursery,  126. 

Foetal  blood,  337. 

Foetus,  blood  of  the,  337. 
circulation  in  the,  19. 
post-natal  changes  in  the,  21. 
Fontanelle,  anterior,  30,  63. 

normal  development  of  the,  63. 
posterior,  31,  63. 

Food,  amount  of,  taken,  90,  299. 
choice  of,  214. 

management  of,  and  increase  in  weight, 
tables  showing,  264. 
source  of,  216. 

(See  also  Feeding.) 

Foods,  artificial,  for  infants,  282. 

Foramen  ovale  in  the  foetus,  19,  20,  42. 

post-natal  changes  in  the,  21. 
Forced  feeding,  846. 

Forceps,  obstetric,  paralysis  caused  by,  708. 
Foreign  bodies  in  the  larynx,  950. 

in  the  oesophagus,  834. 

Formation  of  milk,  164. 

Freckles,  481. 

Friedreich’s  disease,  689. 

Fruits,  286. 

Functional  diseases  of  the  intestines,  860. 
Functions  in  the  new-born  infant,  51. 
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Functions,  normal  development  of  the,  110. 
Fungus  of  the  umbilicus,  425. 

Funicular  form  of  hernia,  428. 

Furniture  of  the  nursery,  127. 

Furunculosis,  459. 
treatment  of,  459. 

G. 

Gall-bladder,  normal  development  of  the,  77. 
Gangrene  of  lung,  986. 

Gasping,  paroxysmal,  749. 

Gastric  catarrh,  acute,  854. 
chronic,  856. 
indigestion,  acute,  844. 
chronic,  845. 

Gastritis,  acute,  854. 

catarrhalis  acuta,  854. 
pathology  of,  854. 
symptoms  of,  854. 
treatment  of,  855. 
catarrhalis  chronica,  856. 
pathology  of,  857. 
prognosis  of,  857. 
symptoms  of,  857. 
treatment  of,  857. 
corrosiva  acuta,  856. 
pseudo-membranosa,  856. 

Gavage,  846. 

General  diseases,  440. 

Generation,  diseases  of  the  female  organs  of, 
943. 

diseases  of  the  male  organs  of,  945. 

Germ  centres,  336. 

German  measles,  588. 

Giant  urticaria,  484. 

Glands,  diseases  of  the  cervical  lymph-,  1101. 

mammary,  155. 

Glossitis,  793. 

Goitre,  1096. 

Gonococcus  in  vulvo-vaginitis,  943. 

of  Neisser,  943,  944. 

Gonorrhoea  in  boys,  945. 

in  girls,  943. 

Grand  mal,  725. 

Granules  occurring  in  human  blood,  345. 
Grippe.  See  Influenza. 

Growth  and  disease,  relation  between,  97. 
Gum  lancet,  798. 

Gums,  the,  in  the  new-born  infant,  32,  37. 

lancing  of,  796. 

Gyrospasm,  753. 

H. 

Hamatoma  of  the  sterno-cleido-mastoid 
muscle,  416. 


Hiematuria,  940. 

Haemoglobin  at  birth,  340. 

Haemoglobimemia,  infectious,  of  the  new- 
born, 443. 
etiology  of,  445. 
literature  of,  446. 
pathology  of,  444. 
symptoms  of,  444. 
treatment  of,  446. 

Hemoglobinuria,  940. 
etiology  of,  940. 

Haemophilia,  451. 

Hair  at  birth,  24. 

Hammer  toe,  140. 

Hand,  club,  436. 

Hands,  congenital  deficiency  of  the,  436. 
hypertrophy  of  the,  436. 
in  the  new-born  infant,  49. 
malformations  of  the,  436. 

Hard  palate,  37,  67. 

Harelip,  409. 

Hay  fever,  1005. 

Head  at  birth,  30,  404. 

circumference  of  the,  60. 

of  the,  relative  to  the  thorax,  60. 
diseases  of  the,  in  early  life,  404. 
normal  development  of  the,  60. 
of  the  premature  infant,  291. 

Headache,  741. 

Hearing  in  the  new-born  infant,  51. 

Heart,  42. 

acquired  diseases  of  the,  1027. 
congenital  diseases  of  the,  1020. 
diagnosis  of,  1026. 
prognosis  of,  1027. 
symptoms  of,  1025. 
treatment  of,  1027. 
diseases  of  the,  1019. 
effect  of  scarlet  fever  on  the,  541. 
functional  diseases  of  the,  1027. 
inflammatory  lesions  of  the,  1030. 
in  the  new-born  infant,  22,  42. 
malformations  of  tbe,  440,  1025. 
mechanical  conditions  of  the,  in  cardiac 
disease,  1030. 

normal  development  of  the,  74. 
organic  diseases  of  the,  1028. 
position  of  the,  at  term,  24. 
reflexes  of  the,  751. 
syphilitic,  490. 
weight  of  the,  74. 

Heat,  animal,  of  premature  infants,  295. 

Heat-stroke,  736. 

Heating  the  nursery,  127. 

Height  in  the  new-born  infant,  49. 
normal  development  of,  96. 
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Hemiplegia,  infantile,  655. 

Hemorrhage  from  the  nose  in  early  child- 
hood, 805. 

from  the  umbilical  cord,  54. 
in  early  life,  446. 

Hemorrhagic  disease  of  the  new-born,  446. 

Hemorrhoids,  880. 

Henoch’s  purpura,  1087. 

Hepatitis,  interstitial,  917. 

Hereditary  ataxia,  689. 

syphilis,  digestive  disturbances  in,  493. 
insomnia  a symptom  of,  494. 

Hernia,  879. 

congenital  form  of,  428. 

umbilical,  into  the  cord,  425. 
femoral,  430. 
funicular  form  of,  428. 
infantile  form  of,  428. 
inguinal,  427. 
treatment  of,  428. 
umbilical,  426. 

Herpes  zoster,  478. 
diagnosis  of,  479. 
symptoms  of,  478. 
treatment  of,  479. 

Hip,  congenital  dislocation  of  the,  437. 

History  of  a case,  319. 

Hives,  467. 

Home  modification  of  milk,  245,  276. 
apparatus  for,  276,  277. 
materials  for,  279-282. 

Hydrocele,  430. 

encysted,  of  the  canal  of  Nuck,  431. 

of  the  cord,  430. 
treatment  of,  431. 

Hydrocephalus,  629. 

acquired  internal,  642. 
diagnosis  of,  643. 
prognosis  of,  643. 
symptoms  of,  643. 
treatment  of,  643. 
blood  in,  375. 
congenital,  409. 
congenital  internal,  634. 
diagnosis  of,  636. 
operation  for,  637. 
pathology  of,  634. 
prognosis  of,  636. 
symptoms  of,  635. 
treatment  of,  636. 
external,  630. 
internal,  634. 

Hydronephrosis,  941. 
etiology  of,  941. 
prognosis  of,  942. 
symptoms  of,  942. 


Hydronephrosis,  treatment  of,  942. 

Hygiene  of  the  nursery,  125. 

Hypersemia  of  the  kidney,  acute,  930. 
passive,  931. 

Hypertrophic  cirrhosis,  918. 
rhinitis,  8U4. 

Hypertrophy  of  the  feet  and  hands,  436. 
of  the  pharyngeal  tonsil,  806. 

Hypnotism,  735. 

Hypospadias,  435. 

Hysteria,  732. 

diagnosis  of,  734. 
prognosis  of,  734. 
symptoms  of,  733. 
treatment  of,  734. 

I. 

Ice-box,  263. 

Ichthyosis,  foetal,  482. 

prognosis  of,  483. 
symptoms  of,  483. 
treatment  of,  483. 
neonatorum,  483. 

treatment  of,  484. 

Icterus,  914. 

blood  in,  379,  1072. 
neonatorum,  107. 
cause  of,  107. 

Idiocy,  670. 

diagnosis  of,  671. 
pathology  of,  670. 
symptoms  of,  670. 
treatment  of,  671. 

Ileo-colitis,  891. 

treatment  of,  898. 
amoebic,  900. 
catarrhalis,  892. 
chronic,  906. 

pseudo-membranosa,  892. 
tubercular,  906. 

pathology  of,  907. 
symptoms  of,  907. 
typhoid al,  900. 

diagnosis  of,  902. 
pathology  of,  901. 
prognosis  of,  903. 
symptoms  of,  901. 
treatment  of,  903. 
ulcerativa  follicularis,  892. 

Imperforate  anus,  433. 
rectum,  433. 

Impetigo  contagiosa,  458. 

Impressions,  maternal,  404. 

Incontinence  of  faeces,  867. 
of  urine,  946. 

Incubator,  301. 
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Incubator,  Dr.  Worcester’s,  306. 

Tarnier’s,  306. 

Indigestion,  844. 

acute  gastric,  844. 
diagnosis  of,  844. 
symptoms  of,  844. 
treatment  of,  844. 
chronic  duodenal,  863. 
gastric,  845. 

symptoms  of,  845. 
treatment  of,  845. 
intestinal,  862,  863. 
mucous,  864. 

Indirect  substitute  feeding,  214. 
amount  at  eacli  feeding,  234. 
apparatus  for  feeding,  233. 
artificial  foods  for  infants,  282. 
biology  of  the  milk,  221. 
choice  of  food,  214. 
cow’s  milk,  reaction  of,  223,  236. 
ash,  241. 
attenuants,  240. 
bacteriology,  242. 
coagulation  of  proteids,  239. 
fat  in,  237. 

home  modification  of,  276. 
barley,  281. 
oats,  281. 

peptonized  milk,  282. 
sweet  whey,  282. 
wheat,  282. 
proteids  in,  238. 
sugar  in,  237. 
total  solids  in,  237. 
water  in,  237. 
cows,  breeds  of,  218,  226. 

care  of,  when  used  for  infant  feed- 
ing, 219. 

characteristics  of,  which  produce 
milk  suitable  for  infant  feeding, 
225. 

feeding  of  average  infants  born  at  term, 
272. 

intervals  of  feeding,  233. 
milk-house,  225. 
milk-laboratory,  245. 
nipples,  233. 
source  of  food,  216. 
tuberculous  cows,  228. 

Infancy,  period  of,  18. 

Infant  at  term,  23. 

anatomical  points  of,  25. 
abdomen,  44. 
bile,  52. 
bladder,  48. 
blood,  52. 


Infant  at  term,  anatomical  points  of: 
bone-marrow,  15. 
brain,  37. 
cajcum,  47. 

common  carotid  artery,  43. 
cranium,  31. 
diaphragm,  41. 
duodenum,  45. 
ear,  37. 

Eustachian  tubes,  35. 
eye,  37. 
face,  31. 
feet,  49. 
functions,  51. 
gums,  32,  37. 
hands,  49. 
hard  palate,  37. 
head,  30. 
hearing,  51. 
heart,  42. 
height,  49. 
intestines,  47. 
jaws,  32. 
kidney,  44. 
lachrymal  glands,  51. 
liver,  44. 
lung,  43. 

lymphatic  system , 52. 

lymph-vessels  of  the  pharynx,  35. 

meconium,  53. 

mouth,  36. 

naso-pharynx,  32. 

neck,  30. 

normal,  119. 

pancreas,  52. 

pelvis,  48. 

petro-squamosal  suture,  38. 
premature,  288. 
pulmonary  artery,  43. 
pulse,  48. 
red  corpuscles,  52. 
respiration,  40,  48. 
ribs,  38. 

salivary  glands,  52. 
sebaceous  glands,  51. 
sight,  51. 

sigmoid  flexure,  48. 
smell,  51. 
spine,  27. 
sternum,  38. 
stomach,  45 
supra-renal  capsule,  44. 
sweat-glands,  51. 
taste,  51. 
teeth,  37. 
temperature,  48. 
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Infant  at  term,  anatomical  points  of: 
thorax,  38. 
thymus  gland,  42. 
tonsils,  35. 
touch,  51. 

uric  acid  infarction,  44. 

urine,  53. 

uterus,  48. 

veins,  43. 

vitality,  49. 

voice,  51. 

weight,  49. 

distinction  of,  from  child,  18. 

Infantile  atrophy,  869. 
hemiplegia,  655. 
paralysis,  682. 

pseudo-syphilitic,  496. 
skeletons,  118. 
tubercular  meningitis,  612. 

Infantilism,  505. 

Infectious  hsemoglobinaemia  of  the  new-born 
443. 

Inflammatory  diseases  of  the  intestines,  887. 

Influenza,  epidemic,  1092. 

diagnosis  of,  1093. 
prognosis  of,  1093. 
treatment  of,  1093. 

Injections,  metallic,  22,  33. 

Insanity,  731. 

Insolation,  736. 

diagnosis  of,  737. 
prognosis  of,  737. 
treatment  of,  737. 

Insomnia  a symptom  of  hereditary  syphilis, 
494. 

Inspection  of  the  mouth,  325. 
of  the  sick  child,  320. 

Interstitial  hepatitis,  917. 
keratitis,  506. 

Intertrigo,  132. 

Intervals  of  feeding,  181. 

Intestinal  contents,  858. 

color  of,  changed  by  drugs,  859. 
in  premature  infants,  294. 
discharges,  117,  858. 
amount  of,  860. 
color  of,  858. 
composition  of,  860. 
consistency  of,  859. 
in  the  new-born,  53. 
odor  of,  860. 
indigestion,  862. 
chronic,  863. 

Intestine,  acute  simple  diarrhoea,  860. 
animal  parasites,  908. 
chronic  functional  diseases  of  the,  863. 


Intestine,  chronic  ileo-colitis,  906. 

congenital  obliteration  of  the,  440. 
constipation,  868. 
development,  abnormal,  858. 
diarrhoea,  858. 
diseases  of  the,  836. 

eliminative  disturbances  of  the,  837,  875. 

fermental  diseases,  880. 

functional  diseases,  860. 

infantile  atrophy,  869. 

inflammatory  diseases,  887. 

in  the  new-born  infant,  47. 

mechanical  diseases,  875. 

new  growths  of  the,  887. 

non-inflammatory  ileo-colitis,  891. 

normal  development  of  the,  91. 

organic  diseases  of  the,  87 o. 

polypi  of  the,  880. 

prolapse  of  the,  879. 

tubular,  861. 

Intra-cranial  syphilis,  668. 
tumor,  662. 

Intussusception,  47,  876. 
diagnosis  of,  877. 
prognosis  of,  877. 
symptoms  of,  877. 
treatment  of,  878. 

Iritis  in  syphilitic  infants,  493. 

Irrigation  of  the  nose  in  diphtheria,  831. 

J 

Jacksonian  epilepsy,  724. 

Jaundice,  107,  914. 

Jaws  in  the  new-born  infant,  32. 

Juvenile  type  of  muscular  atrophy,  763. 

K. 

Kaposi’s  disease,  481. 

Keratitis,  interstitial,  506. 

Kernig’s  test,  646. 

Kidney,  active  liyperaemia  of  the,  930. 
acute  nephritis,  932. 
acute  parenchymatous  degeneration  of 
the,  930. 

amyloid  infiltration  of  the,  938. 
chronic  interstitial  nephritis,  937. 
chronic  parenchymatous  nephritis,  933. 
diseases  of  the,  927. 
acquired,  927. 
congenital,  927. 

effect  of  scarlet  fever  on  the,  537,  560. 
general  pathology  and  etiology,  928. 
general  symptomatology,  929. 
hydronephrosis,  942. 
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Kidney  in  the  new-born,  44. 

malignant  growths  and  enlargements  of 
the,  939. 

normal  development  of  the,  78. 
of  the  premature  infant,  295. 
passive  hyperaemia  of  the,  931. 
physiological  albuminuria,  927. 
pyelitis  and  pyelo-nephritis,  938. 
syphilitic,  490. 
tumors  of  the,  939. 

Killian’s  observations  on  the  tonsils,  36. 

Kissing,  142. 

Klebs-Loeffler  bacillus,  821. 

Knee,  congenital  dislocation  of  the,  437. 

Knock-knee,  147. 

Kyphosis,  rhachitic,  1069. 

L. 

Laboratory,  milk-,  231,  245. 

apparatus,  257,  262,  269,  271. 

Babcock  milk-tester,  249. 
milk-room,  247. 
modifications,  254. 
modifying-room,  249. 
prescriptions,  254,  256. 
separating-room,  248. 
separator,  248. 
sterilizer,  252. 
still,  249. 
ventilator,  248. 
wash-room,  253. 

Lachrymal  glands  in  the  new-born  infant, 
51. 

normal  development  of  the,  110. 

Lactation,  cases  of  disturbed,  190. 
diet  of,  182. 
disturbed,  184,  187. 
drugs  during,  184. 
exercise  during,  184. 
management  of  disturbed,  188. 
menstruation,  effect  of,  on,  185. 
pregnancy,  effect  of,  on,  186. 
prolonged,  205. 
regimen  of,  182. 

Lancet,  gum,  798. 

Lancing  the  gums,  796. 

Large  intestine  at  birth,  48. 

in  the  new-born,  48. 
unusual  development  of  the,  91. 

Laryngismus  stridulus,  949. 

Laryngitis,  acute,  951. 

diagnosis  of,  952. 
symptoms  of,  951. 
treatment  of,  952. 
chronic,  952. 


Laryngitis,  pseudo- membranous,  953. 
Laryngospasmus,  747,  949. 

Larynx,  diseases  of  the,  949. 
foreign  bodies  in  the,  950. 
laryngitis,  951. 
acute,  951. 
chronic,  952. 

pseudo-membranous,  953. 
laryngospasmus  (laryngismus  stridu- 
lus), 747,  949. 
new  growths  of  the,  949. 
normal  development  of  the,  59. 
cedema  of  the,  950. 
reflex  phenomena  of  the,  747. 

Lavage,  845. 

Legs,  146. 

Leiter’s  coil,  599. 

Length  of  spine,  normal  development  of,  55. 
Lentigo,  481. 

Leptomeningitis,  595,  693. 

Lesions  of  the  mouth,  syphilitic,  494. 

Letter  S curve,  1010. 

Leucaemia,  351. 

Leucocytes  at  birth,  341. 
in  foetal  blood,  338. 
large  mononuclear,  343. 
percentages  of  various,  in  normal  blood, 
346. 

polynuclear,  343. 

small  mononuclear,  or  lymphocytes,  343. 
transitional  forms  of,  343. 
varieties  of,  343. 

Leucocytosis,  350. 

Lichen,  481. 

Lingua  geographica,  793. 

Literature  of  acute  fatty  degeneration,  443. 
of  the  blood,  398. 

of  infectious  haemoglobinaemia  of  the 
new-born,  443. 

Little’s  disease,  655. 

Liver,  914. 

acute  yellow  atrophy  of  the,  915. 

amyloid,  916. 

at  end  of  term,  24. 

cirrhosis  of  the,  917. 

diseases  of  the,  914. 

fatty  infiltration  of  the,  915. 

icterus,  914. 

interstitial  hepatitis,  915,  917. 
in  the  new-born  infant,  44. 
normal  development  of  the,  77. 
syphilitic,  489. 
tuberculosis  of  the,  915. 

Lobar  pneumonia,  980. 

Lock-jaw,  452. 

Locomotor  ataxia,  689. 
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Loss  of  weight  an  important  symptom,  99. 
physiological,  99. 

Lung  in  the  new-born  infant,  43. 

Lungs,  acute  tuberculosis  of  the,  993. 
asthma,  1004. 
atelectasis,  979. 
bronchitis,  954. 
broncho-pneumonia,  962. 
chronic  tuberculosis  of  the,  996. 
diseases  of  the,  954. 
gangrene  of  the,  986. 
lobar  pneumonia,  980. 
normal  development  of  the,  75. 
periodic  catarrh,  1005. 
pertussis,  998. 
reflex  of  the,  750. 
syphilitic,  490. 
tuberculosis,  993. 

Lupus,  485. 

Lusclika’s  tonsil,  806. 

Lymphatic  glands  about  the  caecum,  93. 
leucaemia,  352. 

system  in  the  new-horn  infant,  52. 
normal  development  of  the,  111. 

Lymph-glands,  diseases  of  the  cervical, 

1101. 

Lymph-vessels  of  the  pharynx,  35. 

Lymphoid  tissue,  35. 

M. 

Macroglossia,  794. 

Malaria,  380. 

blood  in,  380. 

method  of  examination  of  the,  380. 
diagnosis  of,  387. 

between,  and  meningitis,  609. 
pathology  of,  386. 
prognosis  of,  389. 
symptoms  of  388. 
treatment  of,  390. 

Malformations  about  the  rectum,  433. 
congenital,  of  the  stomach,  440. 
of  the  hands  and  feet,  436. 
of  the  heart  and  blood-vessels,  440. 

Malignant  growths  and  enlargements  of  the 
kidney,  939. 

Mammary  gland,  155. 

relation  of  micrococci  to  inflamma- 
tion of  the,  162. 

Mappy  tongue,  793. 

Marasmus  (infantile  atrophy),  869. 

Markzellen  of  Muller  and  Eieder,  360. 

Mastitis,  162,  418. 

Maternal  feeding,  158. 

conditions,  normal,  159. 
contra-indications  to,  159. 


Maternal  feeding,  nursing  mother,  160. 
impressions,  404. 

Mattress,  127. 

Maxillary  bones,  normal  development  of 

the,  67. 

Measles,  573. 

blood  in,  371. 

complications  and  sequelae  of,  584. 
contagium  of,  573. 
desquamation  of,  578,  582. 
diagnosis  of,  578. 
ear  in,  575. 

efflorescence  of,  577,  582. 
incubation  of,  576. 
pathology  of,  574. 
prodromata  of,  576. 
prognosis  of,  578. 
sequelae  of,  587. 
symptoms  of,  576. 
throat  in,  574. 
treatment  of,  578. 
variations  in  type  in,  581. 

Mechanical  diseases  of  the  intestines,  875. 

Meckel’s  diverticulum,  426. 

Meconium,  23,  53. 

Melaena  neonatorum,  449. 

Melanoderma  lentieularis  progressiva,  481. 

Meningitis,  595. 

cerebro-spinal,  692. 
infantile  tubercular,  612. 
prognosis  of,  612. 
treatment  of,  612. 
leptomeningitis,  595. 
non-tubercular,  595. 
diagnosis  of,  598. 
pathology  of,  596. 
prognosis  of,  598. 
symptoms  of,  598. 
treatment  of,  599. 
pachymeningitis,  595. 
recurrent  tubercular,  617. 
tubercular,  603. 
blood  in,  374. 
diagnosis  of,  608. 
differential  diagnosis  of,  609. 
pathology  of,  605. 
symptoms  of,  605. 

Meningocele,  407. 
spinal,  420. 

Meningo-myelocele,  420. 

Menstruation  during  lactation,  185. 

Mental  impressions,  110. 

Metastatic  choroiditis,  699. 

Method  of  examining  a sick  child,  318. 

Metschnikoff’s  theory  of  leucocytes  and 
bacteria,  36. 
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Microcephalus,  672. 

Micrococci,  relation  of,  to  inflammation  of 
the  breast,  162. 

Microglossia,  794. 

Migraine,  742. 

Milk,  164. 

analysis  of  bad,  187. 
cow’s,  237. 
human,  168. 
normal,  187. 
over-rich.  187. 
poor,  187. 
ash  of,  174,  241. 
ass’s,  178. 
attenuants,  240. 

average  analysis  of  human,  172. 
bacteriological  examination  of  cow’s, 
242. 

of  human,  180 
bacteriology  of  cow’s,  242. 
biology  of  cow’s,  221. 
chemical  analysis  of,  172. 
clinical  examination  of  human,  169. 
colostrum,  166. 

corpuscles,  166. 
period,  166. 

constituents  and  properties  of,  165. 
cow’s,  178,  221. 
cows  producing  suitable,  225. 
estimate  of  the  proteids  of,  171. 
fat  of,  170,  173,  237. 
home  modification,  276. 
house,  the,  225. 
human,  154,  167. 
quality  of,  168. 
quantity  of,  167. 
laboratory,  the,  231,  245. 
methods  of  examination  of,  170. 
microscopic  examination  of,  169. 
nervous  disturbances  affecting  the,  165. 
normal  lactation,  169. 
peptonized,  282. 

poor  and  had  milk,  significance  of  the 
terms,  187. 

production  of,  155,  164. 
properties  of  cow’s,  236. 
proteids,  170,  171,  174,  238. 
reaction  of  cow’s,  223,  236. 

of  human,  172. 
room,  247. 
salts  of,  169. 
solids  in,  237. 

specific  gravity  of,  169,  170,  172. 
sugar  of,  170,  174,  237. 
tester,  Babcock,  249. 
transportation  of,  263. 


Milk,  variations  in  human,  177,  188  190 
192. 

water  of,  173,  237. 
woman’s,  154,  167. 

Mind,  insanity,  731. 

normal  development  of  the,  110. 

Mirror  writing,  673. 

Miscarriage  caused  by  nursing,  186. 

caused  by  syphilis,  503. 

Mixed  feeding,  205. 

Mixter,  S.  J.,  metallic  injections  of  ana- 
tomical specimens,  22,  33. 
Modifying-room,  249,  254. 

Molluscum  contagiosum,  459. 

Mononuclear  eosinophiles,  344. 

neutrophiles,  344. 

Mother,  the  nursing,  160. 

Mouth,  care  of  the,  141. 
difficult  dentition,  795. 
diseases  of  the,  774. 
glossitis,  793. 

in  the  new-born  infant,  36. 
inspection  of  the,  325. 
macroglossia,  794. 
microglossia,  794. 
normal  development  of  the,  67. 
stomatitis  catarrhalis,  776. 
herpetica,  779. 
mycetogenetica,  784. 
ulcerosa,  781. 

syphilitic  lesions  of  the,  494. 

Mucous  disease,  863. 
polypus,  805. 

Multiple  cerebro-spinal  sclerosis,  691. 

neuritis,  704. 

Mumps,  1104. 

Mutton  broth,  287. 

Myelitis,  676. 

of  the  anterior  horns,  68. 

Myelocele,  meningo-,  420. 

syringo-,  420. 

Myelocytes,  344. 

Myocarditis,  1032. 

Myogenic  paralysis,  682. 

Myopathic  progressive  muscular  atrophy, 
763. 

Myopathies,  the,  763. 

Myotonia  congenita,  773. 

Myxcedema,  1096. 

N. 

Nsevus,  454. 

Napkins,  135. 

Naso-pliarynx,  diseases  of  the,  801,  805. 
in  the  new-born  infant,  32. 
normal  development  of  the,  65. 
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Natiform  skull,  505. 

Neck,  diseases  of  the,  in  early  life,  416. 
in  the  new-born  infant,  30. 
normal  development  of  the,  59. 
Nephritis,  acute,  932. 
blood  in,  376. 
capsular  glomerulo-,  540. 
catarrhal,  930. 
chronic  interstitial,  937. 
parenchymatous,  933. 

Nervous  diarrhoea,  861. 

disturbances  affecting  the  milk,  165. 
Nervous  system,  diseases  of  the,  590. 

functional  diseases  of  the,  732. 

arrested  psychical  develop- 
ment, 740. 
catalepsy,  735. 
concussion,  738. 
convulsions,  754. 
dental  reflexes,  746. 
headaches,  741. 
hypnotism,  735. 
hysteria,  732. 
insolation,  736. 
myopathies,  763. 
myotonia  congenita,  773. 
paroxysmal  gasping,  749. 
pavor  nocturnus  (central),  745. 
pavor  nocturnus  (peripheral), 
746. 

progressive  muscular  atrophy, 
763. 

pseudo-hypertrophic  muscular 
paralysis,  768. 
reflex  cough,  751. 
nystagmus,  747. 
of  the  bladder,  752. 
of  the  ear,  747. 
of  the  heart,  7 51 . 
of  the  larynx,  747. 
of  the  lung,  750. 
of  the  rectum,  752. 
of  the  stomach,  752. 
of  the  vagina,  752. 
retarded  speech,  740. 
sensitive  spine,  744. 
simulated  diseases,  735. 
temporary  amnesia,  739. 

aphasia,  739. 
tetany,  744. 
tremor,  762. 
vertigo,  743. 

organic  diseases  of  the,  594. 
athetosis,  661. 
brain,  594. 
brain  and  cord,  691. 


Nervous  system,  organic  diseases  of  the: 
cerebral  abscess,  648. 
paralysis,  648. 

cerebro-spinal  meningitis,  691. 
cord,  676. 

hereditary  ataxia,  689. 
hydrocephalus,  629. 
idiocy,  670. 

intra-cranial  tumors,  662. 

syphilis,  668. 
leptomeningitis,  595. 
locomotor  ataxia,  689. 
meningitis,  595. 
mirror  writing,  673. 
multiple  cerebro-spinal  sclero- 
sis, 691. 
myelitis,  676. 
neuralgia,  709. 
neuritis,  704. 

non-tubercular  meningitis,  595. 
diagnosis  of,  598. 
pathology  of,  596. 
prognosis  of,  598. 
symptoms  of,  598. 
treatment  of,  599. 
pachymeningitis,  595. 
paralysis  caused  by  caries  of 
the  spine,  688. 
of  the  new-born,  706. 
peripheral  nerves,  704. 
poliomyelitis  anterior,  676. 
syringomyelia,  690. 
thrombosis  of  the  cerebral 
sinuses,  626. 

tubercular  meningitis,  603. 
presumably  organic  diseases  of  the, 
711. 

chorea,  711. 
epilepsy,  724. 
insanity,  731. 

Nettle-rash,  467. 

Neuralgia,  709. 

Neuritis,  704. 

multiple,  704. 

diagnosis  of,  705. 
etiology  of,  704. 
pathology  of,  704. 
prognosis  of,  705. 
symptoms  of,  704. 
treatment  of,  705. 

Neuropathic  progressive  muscular  atrophy, 
763. 

Neutrophiles  in  normal  human  blood, 
343. 

New-born,  abdomen  in  the,  44. 

acute  fatty  degeneration  of  the,  440. 
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New-born,  bladder  in  the,  48. 
blood  in  tho,  52. 
bone-marrow  in  the,  51. 
caecum  in  the,  47. 
common  carotid  artery  in  the,  43. 
cranium  in  the,  31. 
diaphragm  in  the,  41. 
duodenum  in  the,  45. 
feet  in  the,  49. 
functions  in  the,  51. 
gums  in  the,  32. 
hands  in  the,  49. 
head  in  the,  30. 
hearing  in  the,  51. 
height  in  the,  49. 
icterus  neonatorum,  107. 
infectious  haemoglobinaemia  of  the,  443. 
intestines  in  the,  47. 
jaws  in  the,  32. 
kidney  in  the,  44. 
lachrymal  glands  in  the,  51. 
liver  in  the,  44. 
lungs  in  the,  43. 
lymphatic  system  in  the,  52. 
mouth  in  the,  36. 
naso-pharynx  in  the,  32. 
neck  in  the,  30. 
pancreas  in  the,  52. 
paralysis  of  the,  706. 
pelvis  in  the,  48. 

petro-squamosal  suture  in  the,  38. 

pulmonary  artery  in  the,  43. 

pulse  in  the,  48. 

respiration  in  the,  40,  48. 

ribs  in  the,  38,  39. 

salivary  glands  in  the,  52. 

sebaceous  glands  in  the,  23,  51, 132. 

sight  in  the,  51. 

smell  in  the,  51. 

sternum  in  the,  38. 

stomach  in  the,  45. 

supra-renal  capsules  in  the,  44. 

sweat-glands  in  the,  51. 

taste  in  the,  51. 

teeth  in  the,  37. 

temperature  in  the,  48. 

thorax  in  the,  38. 

thymus  gland  in  the,  42. 

touch  in  the,  51. 

uric  acid  infarction  in  the,  44. 

urine  in  the,  53. 

uterus  in  the,  48. 

veins  in  the,  43. 

vitality  in  the,  49. 

voice  in  the,  51. 

weight  in  the,  49. 


New-horn,  diseases  of  the,  403. 

acute  fatty  degeneration,  440. 
anencephalia,  409. 
asphyxia,  440. 
birth  paralysis,  438. 
branchial  fistulae,  417. 
caput  succedaneum,  404. 
cephalhaematoma,  404. 
external,  405. 
internal,  407. 
cleft  palate,  412. 
club-hand  and  club-foot,  436. 
congenital  dislocation  of  the  hip, 

437. 

dislocation  of  the  knee,  437. 
hydrocephalus,  409. 
malformations  of  the  heart  and 
the  blood-vessels,  440. 
malformations  of  the  oesopha- 
gus and  stomach,  440. 
obliteration  of  the  bile-ducts, 

438. 

obliteration  of  the  intestine, 
440. 

umbilical  hernia  into  the  cord, 
425. 

depressed  sternum,  418. 
ears,  414. 

eneephalocele,  408. 
encysted  hydrocele  of  the  canal  of 
Nuck,  431. 
epispadias,  435. 
extremities,  436. 
femoral  hernia,  430. 
fingers,  436. 

fungus  of  the  umbilicus,  425. 
haematoma  of  the  sterno-cleido-mas- 
toid  muscle,  416. 
hasmophilia,  451. 
harelip,  409. 
head,  404. 

hemorrhage  in  early  life,  446. 
hydrocele,  430. 
hypospadias,  435. 
infectious  haamoglobinaemia,  441. 
inguinal  hernia,  427. 
malformations  about  the  rectum, 
433. 

mastitis,  418. 

maternal  impressions,  404. 

Meckel’s  diverticulum,  426. 
meningocele,  407. 
meningo-myelocele,  420. 
naevus,  454. 
neck,  416. 

occlusion  of  the  vagina,  434. 
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New-born,  diseases  of  the  . 

ophthalmia  neonatorum,  415. 
phlebitis  and  arteritis  umbilicalis, 

425. 

prominent  sternum,  419. 
ranula,  414. 

sclerema  neonatorum,  453. 
spina  bifida,  419. 
spinal  meningocele,  420. 
syringo-myelocele,  420. 
testicle,  432. 

tetanus  neonatorum,  452. 
toes,  436. 
tongue-tie,  414. 
trunk,  418. 

tumors  of  the  testis,  433. 
umbilical  hernia,  427 . 

New  growths  of  the  intestine,  887. 
of  the  larynx,  949. 
of  the  stomach,  854. 

Night-dress,  136. 

Night-terrors,  745. 

Nipple-shields,  161. 

Nipples,  161. 

artificial,  233. 

Noma,  788. 

Nomenclature  of  the  blood,  330. 
Non-tubercular  meningitis,  595. 

Normal  development : 
abdomen,  77. 
bile,  111. 
bladder,  78. 
blood,  111. 
blood-vessels,  75. 
bone-marrow,  107. 
brain,  64. 

caacum  and  ascending  colon,  92. 
cord,  54,  110. 
descending  colon,  94. 
ear,  65. 

Eustachian  tubes,  66. 
face  and  cranium,  64. 
feet,  105. 
fontanelles,  63. 
functions,  110. 
gall-bladder,  77. 
hard  palate,  67. 
head,  60. 
heart,  74. 
height,  96. 

infantile  skeleton,  118. 
intestinal  discharges,  117. 
intestine,  91. 
kidney,  78. 

lachrymal  glands,  110. 
liver,  77. 


Normal  development ; 
lungs,  75. 

lymphatic  system,  111. 
maxillary  bones,  67. 
mental  impressions,  110. 
mouth,  67. 
naso-pharynx,  65. 
neck,  59. 
pancreas,  77,  111. 
petro-squamosal  suture,  65. 
pharyngeal  tonsil,  66. 
pulmonary  artery,  75. 
pulse,  94. 
respiration,  72,  96. 
salivary  glands,  111. 
sigmoid  flexure,  93. 
skin,  107. 
spine,  55. 
spleen,  77. 
sternum,  70. 
stomach,  79. 
supra-renal  capsules,  78. 
sweat-glands,  110. 
teeth,  68. 
temperature,  94. 
thorax,  70. 
thymus  gland,  72. 
thyroid,  111. 

topographical  anatomy  of  the  early 
periods  of  life,  120. 
urine,  111. 

vermiform  appendix,  92. 
voice,  110. 
weight,  97. 

infant’s,  119. 

Northrup  on  the  lung  in  the  new-born 
infant,  43. 

Nose,  diseases  of  the,  801. 

hemorrhage  from  the,  805. 
irrigation  of  the,  in  diphtheria,  831. 
mucous  polypus,  805. 
normal  development  of  the,  65. 
rhinitis,  801. 

Nuck,  encysted  hydrocele  of  the  canal  of, 
431. 

treatment  of,  431. 

Nucleated  red  corpuscles,  342. 

Nursery,  hygiene  of  the,  125. 

Nursery-maids,  141. 

Nurses  for  premature  infants,  312. 

Nursing-bottle,  163. 

Nursing  mother,  the,  160. 

Nutritive  period,  first,  157,  158. 
second,  284. 
third,  287. 

Nystagmus,  747. 
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O. 

Oats,  281. 

Obliteration,  congenital,  of  the  bile-ducts, 
438. 

Occlusion  of  the  vagina,  435. 

Odor  ot  fiecal  discharges,  8G0. 

(Edema,  acute  circumscribed,  484. 
neonatorum,  484. 
of  the  larynx,  950. 

(Esophagitis,  834. 

(Esophagus,  congenital  malformation  of  the, 
440. 

diseases  of  the,  834. 
foreign  bodies  in  the,  834. 
Oligocythiemia,  353. 

Onychia,  syphilitic,  506. 

Ophthalmia,  catarrhal,  415. 
neonatorum,  415. 
purulent,  415. 

Orchitis,  945. 

Organic  diseases  of  the  intestines,  875. 
Osseous  system,  syphilis  of  the,  490. 
symptoms  of,  491. 

Osteochondritis,  syphilitic,  491,  495. 
Osteo-periostitis,  491. 

Out-door  air  for  children,  140. 

Oxyuris  vermicularis,  908. 
diagnosis  of,  909. 
treatment  of,  910. 

Ozasna,  804. 

P. 

Pachymeningitis,  595. 

Palate,  cleft,  412. 

hard,  37,  67,  413. 

Palpation  of  the  sick  child,  320. 

Pancreas,  diseases  of  the,  918. 
in  the  new-born  infant,  52. 
normal  development  of  the,  77,  111. 
syphilitic,  490. 

Papers,  wall-,  in  the  nursery,  126. 

Papilloma  of  the  larynx,  949 
Paralysis,  acute  atrophic  spinal,  682. 
birth,  438. 

caused  by  caries  of  the  spine,  688. 
diagnosis  of,  688. 
prognosis  of,  689. 
symptoms  of,  688. 
treatment  of,  689. 
cerebral,  648. 

diagnosis  of,  652. 
etiology  and  pathology  of,  649. 
prognosis  of,  652. 
symptoms  of,  660. 
treatment  of,  654. 


Paralysis,  dental,  682. 
essential,  682. 
infantile,  682. 
myogenic,  682. 
of  the  new-born,  706. 
diagnosis  of,  707. 
etiology  of,  706. 
pathology  of,  707. 
prognosis  of,  707. 
symptoms  of,  707. 
treatment  of,  708. 
peripheral,  of  the  new-born,  708. 
pseudo-hvpertrophic  muscular,  768. 
diagnosis  of,  769. 
pathology  of,  768. 
prognosis  of,  771. 
symptoms  of,  768. 
treatment  of,  771. 
spastic,  655. 

syphilitic  pseudo-paralysis  of  the  new- 
born, 496. 

Paraplegia,  spastic,  659. 

Parasites,  animal,  456,  908. 
of  the  blood,  380. 
in  malaria,  380. 

Parenchymatous  degeneration  of  the  kidney, 
acute,  930. 

Parotitis,  1104. 

Paroxysmal  gasping,  749. 

Parrott’s  disease,  496. 

Patent  foods,  282. 

Pavor  nocturnus,  745,  746. 
central.  745. 
peripheral,  746. 

Pectus  carinatum,  419,  1069. 

Pediatrics,  importance  of  the  study  of,  17. 

Pediculosis,  458. 

treatment  of,  458. 

Peliosis  rheumatica,  1087. 

Pelvis,  the,  in  the  new-born  infant,  48. 

Pemphigus,  463. 

treatment  of,  463. 
neonatorum,  462. 
syphilitic,  492. 

Penis,  946. 

epispadias,  435. 
hypospadias,  435. 
phimosis,  946. 

Peptonized  milk,  282. 

Percussion  of  the  sick  child,  321. 

Pericarditis,  1046. 
diagnosis  of,  1055. 
etiology  of,  1046. 
pathology  of,  1046. 
prognosis  of,  1059. 
symptoms  of,  1047. 


INDEX. 


1125 


Pericarditis,  treatment  of,  1059. 

Pericardium,  diseases  of  the,  104G. 

Period,  nutritive,  first,  157,  158. 
second,  284. 
third,  287. 

Periodic  catarrh,  1005. 

Periostitis,  the  hlood  in,  378. 

Peripheral  nerves,  704. 

paralysis  of  the  new-born,  708. 

Peritoneum,  diseases  of  the,  918. 
inflammatory,  919. 
non-inflammatory,  919. 

Peritonitis,  acute,  920. 

pathology  of,  920. 
prognosis  of,  921. 
symptoms  of,  920. 
treatment  of,  921. 
chronic,  921. 
tubercular,  921. 
hlood  in,  377. 
diagnosis  of,  922 
pathology  of,  922. 
prognosis  of,  922. 
symptoms  of,  922. 
treatment  of,  922. 

Peritonsillar  abscess,  815. 

Pernicious  anaemia,  progressive,  356. 

Peroneal  type  of  muscular  atrophy,  763. 

Persistent  vomiting,  841. 

Pertussis,  998. 

complications  of,  1000. 
diagnosis  of,  1001. 
pathology  of,  999. 
prognosis  of,  1001. 
prophylaxis  of,  1003. 
symptoms  of,  999. 
treatment  of,  1001. 

Petit  mal,  724 

Petro-squamosal  suture  in  the  new-born  in- 
fant, 38. 

normal  development  of  the,  65. 

Petticoat,  135. 
flannel,  136. 
white,  136. 

Pharyngeal  tonsil  in  the  infant  at  term,  35. 
hypertrophy  of  the,  806. 
normal  development  of  the,  66. 

Pharyngitis,  815. 

acute  follicular,  816. 

treatment  of,  816. 
acute  simple,  815. 

Pharynx,  809. 

diseases  of  the,  801 , 809. 
elongation  of  the  uvula,  816. 
lymph-vessels  of  the,  35. 
peritonsillar  abscess,  815. 


Pharynx,  pharyngitis,  815. 

acute  follicular,  816. 
simple,  815. 

retro-pharyngeal  abscess,  817. 
tonsillitis,  809. 
acute,  809. 

follicular,  810. 
simple,  810. 
chronic,  812. 

Phimosis,  946. 

Phlebitis  and  arteritis  umbilicalis,  425. 

Phthisis,  1090. 
fibroid,  967. 

Physiological  albuminuria,  927. 
loss  of  weight,  99. 

Picture-mouldings  in  the  nursery,  126. 

Pigeon-breast,  419,  1069. 

Pillow,  the,  127. 

Pin-worm,  908. 

Pityriasis  maculata  et  circinata,  480. 
rosea,  480. 
rubra,  480. 

Placenta  the  lung  of  the  foetus,  19. 

Plaques  muqueuses,  495. 

Pleura,  diseases  of  the,  1007. 

Pleurisy,  1007. 

diagnosis  of,  1009. 
pathology  of,  1007. 
prognosis  of,  1011. 
purulent,  1013. 
symptoms  of,  1008. 
treatment  of,  1012. 

Pneumonia,  acute  tubercular  broncho-,  994. 
diagnosis  of,  995  ■ 
prognosis  of,  995. 
symptoms  of,  995. 
treatment  of,  995. 
alba,  490. 
lobar,  980. 

blood  in,  372. 
complications  of,  986. 
diagnosis  of,  985. 
etiology  of,  980. 
gangrene  in,  986. 
pathology  of,  981. 
prognosis  of,  986. 
symptoms  of,  981. 
temperature  in,  982. 
treatment  of,  987. 

Polioencephalitis,  655. 

Poliomyelitis  anterior,  676. 
diagnosis  of,  678. 
differential  diagnosis  of,  679. 
pathology  of,  676. 
symptoms  of,  677. 
treatment  of,  681. 
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Poliomyelitis  anterior  acuta,  682. 

diagnosis  between,  and  meningitis, 
609. 

Polynuclear  eosinopliiles,  344. 

Polypi  of  the  rectum,  880,  887. 

Polypus,  mucous,  805. 

Porencephalia,  definition  of,  650. 

Port-wine  mark,  454. 

Position  of  the  heart  at  term,  24. 
Post-conceptional  syphilis,  488. 

Posture,  defects  of,  142. 

Powder,  130. 

Pregnancy  during  lactation,  186. 

Premature  infants,  288. 
air  for,  296. 

amount  of  food  at  each  feeding  of,  299. 

amylolytic  function  of,  294. 

animal  heat  of,  295. 

brooder,  309. 

circulation  of,  295. 

cleansing  and  clothing  of,  301. 

composition  of  food  for,  299. 

determination  of  age,  288. 

digestion  of  sugar  of,  295. 

Dr.  Worcester’s  incubator  for,  306. 
fat  and  proteid  digestion  of,  295. 
feet  of,  293. 

gastric  capacity  of,  293. 
handling  of,  296. 

head,  thorax,  and  abdomen  of,  291. 
incubators  for,  301,  306. 
indications  for  conserving  the  viability 
of,  308. 

intervals  of  feeding  of,  299. 
intestinal  contents  in,  294. 
kidney  of,  295. 
light  for,  296. 
method  of  feeding,  313. 
nurses  for,  313. 

pathology  of  the  blood  in,  348. 
pulse,  temperature,  and  respiration  of, 
297. 

skin  of,  292. 
sound,  296. 

sugar,  digestion  of,  295. 
sweat-glands  of,  292. 
touch,  296. 
weighing  of,  301. 
weight  of,  290. 

Prescriptions  at  milk-laboratory,  254,  256, 
257,  269,  271. 

Primary  anaemias,  355. 

Progressive  muscular  atrophy,  763. 
atrophy,  myopathic,  763. 

facio  - scapulo  - humeral  type, 
763. 


Progressive  muscular  atrophy,  myopathic, 
juvenile  type,  763. 
peroneal  type,  763. 
neuropathic,  763. 
pernicious  anaemia,  356. 

Prolapse  of  the  rectum,  879. 

Prolonged  lactation,  205. 

Proteids,  coagulation  of,  239. 
digestion  of,  295. 
estimation  of,  171. 
in  human  milk,  174. 

and  in  cow’s  milk,  238. 

Prurigo,  477. 
ferox,  478. 

treatment  of,  478. 
mitis  infantilis,  477. 
symptoms  of,  477. 
treatment  of,  478. 

Pseudo-hypertrophic  muscular  paralysis,  768. 
diagnosis  of,  769. 
pathology  of,  768. 
prognosis  of,  771. 
symptoms  of,  768. 
treatment  of,  771. 

Pseudo-leukaemic  anaemia  of  infants,  359. 

Pseudo-membranous  gastritis,  856. 

Pseudo-membranous  laryngitis,  951,  953. 

Pseudo-paralysis,  syphilitic,  of  the  new-born, 
496. 

Psoriasis,  475. 

treatment  of,  476. 

Psychical  development,  arrested,  740. 

Puberty,  age  of,  18. 

Pulmonary  artery,  43,  75. 

Pulse  in  the  new-born  infant,  48. 
normal  development  of  the,  94. 
of  the  premature  infant,  297. 

Purpura,  1086. 

haemorrhagica,  1088. 

Henoch’s,  1087. 
rheumatica,  1087. 

Purulent  meningitis,  595. 
ophthalmia,  415. 
pleurisy,  1013. 

Pyelitis,  938. 

Pyelo-nephritis,  938. 

R. 

Ranula,  414. 

Reaction  of  cow’s  milk,  236. 

Rectum,  malformations  about  the,  433. 
imperforate,  433. 

imperforate  anus,  433. 
polypi,  880,  887. 
prolapse  of  the,  879. 
reflex  of  the,  752. 
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Recurrent  tubercular  meningitis,  617. 

Red  corpuscles  at  birth,  52. 
fate  of  the,  337. 
in  the  new-born  infant,  52. 
nucleated,  342. 

Reflex  functional  diseases,  746. 
cough,  751. 
of  the  bladder,  752. 
of  the  ear,  747. 
of  the  heart,  751. 
of  the  larynx,  747. 
of  the  lung,  750. 
of  the  rectum,  752. 
of  the  stomach,  752. 
of  the  vagina,  752. 

Reflexes,  dental,  746. 

Regimen  of  lactation,  182. 

Respiration  in  the  new-born  infant,  40,  48. 
normal  development  of,  72,  96. 
of  the  premature  infant,  297. 
of  the  sick  child,  320. 

Retarded  speech,  414,  740. 

Retro-infection,  syphilitic,  488. 

Retro-pharyngeal  abscess,  817. 
diagnosis  of,  817. 
pathology  of,  817. 
prognosis  of,  818. 
symptoms  of,  817. 
treatment  of,  818. 

Rhachitic  anaemia,  368. 
rosary,  1069. 

Rhachitis,  1065. 

congenital,  1071. 
diagnosis  of,  1073. 
etiology  of,  1065. 
pathology  of,  1066. 
prognosis  of,  1074. 
symptoms  of,  1073. 
treatment  of,  1074. 

Rhagades,  495. 

Rheumatism,  1080. 

diagnosis  between,  and  tubercular  men- 
ingitis, 611. 
etiology  of,  1080. 
pathology  of,  1080. 
prognosis  of,  1081. 
subcutaneous  fibrous  nodules,  1084. 
symptoms  of,  1081. 
treatment  of,  1081. 

Rhinitis,  acute,  801. 
atrophic,  804. 
hypertrophic,  804. 
purulent,  803. 

Ribs,  the,  in  the  new-born  infant,  38. 
movement  of,  39. 

Rickets,  1065. 


Rigidity,  spastic,  655. 

Ringworm,  460. 

Ritter’s  disease,  464. 

Rose  cold,  1005. 

Rotheln,  588. 

Round  shoulders,  145. 

Round  worm,  908. 

Rubber,  use  of,  161. 

Rubella,  588. 

Rubeola,  573. 

Rugs  in  the  nursery,  126. 

S. 

Salivary  glands  in  the  new-born  infant,  52. 

normal  development  of  the,  111. 
Scabies,  456. 

treatment  of,  457. 

Scales,  128. 

systematic  and  frequent  use  of,  99. 
Scarlet  fever,  532. 

benign  form,  541. 
blood  in,  371. 

cervical  glands  in,  537,  558. 
complications  of,  and  their  treatment, 
555. 

contagium  of,  533. 

desquamation  of,  544. 

diagnosis  of,  545. 

ear  in,  536,  558. 

efflorescence  of,  542. 

heart  in,  541. 

incubation  of,  542. 

isolation  and  disinfection  in,  549. 

kidney  in,  537,  560. 

malignant  form  of,  541,  572. 

pathology  of,  534. 

prodromata  of,  542. 

prognosis  of,  545. 

relapses  of,  552. 

skin  in,  534. 

symptoms  of,  542. 

throat  in,  535,  556. 

treatment  of,  545. 

urine  in,  544. 

variations  in  the  benign  form  of,  552. 
Schonlein’s  disease,  1087. 

School,  142. 

Sclerema  neonatorum,  453,  484. 
blood  in,  379. 
symptoms  of,  453. 
treatment  of,  453. 

Scleroderma,  484. 

Sclerosis,  definition  of,  650. 

multiple  cerebro-spinal,  691. 
diagnosis  of,  692. 
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Sclerosis,  multiple  cerebro-spinal,  etiology  of, 
691. 

pathology  of,  691. 
prognosis  of,  692. 
symptoms  of,  691. 
treatment  of,  692. 

Scorbutus,  1075. 
blood  in,  379. 
diagnosis  of,  1077. 
etiology  of,  1076. 
pathology  of,  1075. 
prognosis  of,  1078. 
symptoms  of,  1076. 
treatment  of,  1078. 

Scrofula,  1090. 

Scrofuloderma,  485. 

Scurvy,  1075. 

Sebaceous  glands  in  the  new-born  infant, 
23,  51,  132. 

Seborrhcea  capitis,  132. 

Second  dentition,  70. 

Secondary  anaemias,  365. 

Sensitive  spine,  744. 

Separating-room,  248. 

Separator,  248. 

Serum  therapeutics,  829. 

Shirt,  135. 

Shoes,  138. 

Sight  in  the  new-born  infant,  51. 

Sigmoid  flexure  at  birth,  48. 

normal  development  of  the,  93. 
Simulated  diseases,  735. 

Sinuses,  cerebral,  thrombosis  of,  626. 

Siphon,  277. 

Sitting,  120. 

Skeletons,  infantile,  118. 

Skin,  24. 

diseases  of  the,  455. 

acute  circumscribed  oedema,  484. 
alopecia  areata,  461. 
dermatitis  exfoliativa  neonatorum, 
464. 

eczema,  470. 
erythema,  465. 

intertrigo,  466. 
furunculosis,  459. 
herpes  zoster,  478. 
ichthyosis,  482. 
impetigo  contagiosa,  458. 
lentigo,  481. 
lichen,  481. 

melanoderma  articularis  progres- 
siva, 481. 

molluscum  contagiosum,  459. 
oedema  neonatorum,  484. 
pediculosis,  458 


Skin,  diseases  of  the  ; 

pemphigus  neonatorum,  462. 
pityriasis,  480. 
prurigo,  477. 
psoriasis,  475. 
scabies,  456. 
scleroderma,  484. 

neonatorum,  484. 
tinea  favosa,  461. 

tricopliytina,  460. 
tuberculosis,  485. 
urticaria,  467. 
verrucas,  480. 

normal  development  of  the,  107. 
of  premature  infants,  292. 

Sleep,  140. 

Small  intestine  at  birth,  47. 

normal  development  of  the,  191. 

Small-pox,  517. 

Smell  in  the  new-born  infant,  51. 

Smile,  110. 

Snuffles,  491. 

Soap,  129. 

Spasmus  nutans,  753. 

Spastic  diplegia,  655. 
paralysis,  655. 
paraplegia,  655. 
rigidity,  655. 

Speech,  retarded,  414,  740. 

Spina  bifida,  419. 

occulta,  420. 

Spinal  curves,  27,  56. 
meningocele,  420. 

Spine  at  birth,  26. 

curvatures  of  the,  143,  1069. 
curves  of  the,  27,  56. 
flexibility  of  the,  29,  56,  143. 
length  of  the,  55. 
normal  development  of  the,  55. 
paralysis  caused  by  caries  of  the,  688. 
prominent  processes  of  the,  58. 
sensitive,  744. 
surface  anatomy  of  the,  58. 

Spleen,  diseases  of  the,  918. 

normal  development  of  the,  77. 
position  of  the,  at  birth,  25. 
syphilitic,  489. 

Sponges,  129. 

Staphylococcus  pyogenes,  822. 

Staphylorrhaphy,  413. 

Statistics  of  vaccination,  147. 

Sterilizer  at  milk-labonvory,  252. 
home,  276. 

Sterno-cleido-mastoid  muscle,  hasmatoma  of 
the,  416. 

Sternum,  depressed,  418. 
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Sternum  in  the  new-born  infant,  38. 
normal  development  of  the,  70. 
ossification  of  the,  39,  71. 
prominent,  419. 

Still,  249. 

Stockings,  136. 

Stohr’s  observations  on  the  tonsils,  6b. 

Stomach,  capacity  of  the,  79. 

congenital  malformations  of  the,  440. 
contraction  of  the,  848. 
developmental  diseases  of  the,  840. 
diagnosis  between  diseases  of  the,  anc 
meningitis,  609. 
dilatation  of  the,  848. 
diagnosis  of,  850. 
pathology  of,  849. 
prognosis  of,  851. 
symptoms  of,  850. 
treatment  of,  851. 
diseases  of  the,  609,  836. 
bacteriology  of,  837. 
etiology  of,  837. 
general  diagnosis  of,  838. 
pathology  of,  837. 
symptomatology  of,  838. 
treatment  of,  839. 
eliminative  diseases  of  the,  840. 
functional  diseases  of  the,  840. 
gavage,  846. 

inflammatory  diseases  of  the,  854. 

in  the  new-born  infant,  45. 

lavage,  845. 

malformations,  840. 

malpositions,  840. 

nervous  diseases  of  the,  840. 

new  growths  of  the,  854. 

non-inflammatory  diseases  of  the,  848 

normal  development  of  the,  79. 

of  the  premature  infant,  293. 

organic  diseases  of  the,  848. 

reflex  of  the,  752. 

ulcers  of  the,  853. 

washing  out  the,  845. 

Stomach-tube,  847. 

Stomatitis  catarrhalis,  776. 

pathology  of,  777. 
prognosis  of,  777. 
symptomatology  of,  777. 
treatment  of,  778. 
erythematous,  776. 
exanthematica,  776. 
gangramosa,  788. 

diagnosis  of,  789. 
etiology  of,  788. 
prognosis  of,  789. 
symptoms  of,  789. 


Stomatitis  gangramosa,  treatment  of,  789. 
herpetica,  779. 

etiology  of,  779. 
pathology  of,  780. 
prognosis  of,  780. 
symptomatology  of,  780. 
treatment  of,  780. 
hyphomycetica,  785. 
diagnosis  of,  786. 
pathology  of,  785. 
prognosis  of,  786. 
symptoms  of,  786. 
treatment  of,  786. 
mycetogenetica,  784. 
traumatica,  776. 
ulcerosa,  781. 

diagnosis  of,  783. 
etiology  of,  781. 
pathology  of,  782. 
prognosis  of,  783. 
symptoms  of,  782. 
treatment  of,  783. 

Strawberry  tongue,  543. 

Streptococcus  coli  gracilis,  118. 
pyogenes,  822. 

Strumous  diathesis,  1090. 

Study  of  pediatrics,  importance  of  the,  17. 

Subarachnoid  space,  65. 

Sugar  measure,  277. 

Sun  and  windows,  125. 

Supra-renal  capsules,  affections  of  the,  940. 
in  the  new-born  infant,  44. 
normal  development  of  the,  78. 

Surface  anatomy  of  the  spine,  58. 

Suture,  petro-squamosal,  38. 

Sweat-glands  in  the  new-born  infant,  51. 
normal  development  of  the,  110. 
of  premature  infants,  292. 

Sweet  whey,  282. 

Syphilis,  487. 

acquired,  487. 
adenopathy,  493. 
alopecia,  493. 

bones,  tuberosities  on,  505. 
congenital,  with  enlarged  spleen,  367. 
dactylitis,  496. 
deafness,  506. 
dentition  in,  493. 

diagnosis  between,  and  meningitis,  611 
diagnosis  of,  497- 

of  hereditary,  496. 
digestive  disturbances  in,  493. 
early  manifestations  of  hereditary,  491 
hsemorrhagica  neonatorum,  494. 
heart  in,  490. 
hereditary,  487. 
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Syphilis,  insomnia  in,  494. 
intra-cranial,  668. 
diagnosis  of,  669. 
pathology  of,  668. 
prognosis  of,  670. 
symptoms  of,  669. 
treatment  of,  670. 
iritis,  493. 
keratitis,  506. 
kidney  in,  490. 

later  manifestations  of  hereditary,  504. 
liver  in,  489. 
lungs  in,  490. 

miscarriage  caused  by,  503. 

mouth  in,  494. 

nose  in,  494,  505. 

of  the  new-born,  487. 

onychia,  493,  506. 

osseous  system  in,  490,  505. 

osteochondritis,  495. 

pancreas  in,  490. 

pathology  of,  489. 

post-conceptional,  488. 

prognosis,  497. 

retarded,  487. 

retro-infection,  488. 

secondary,  with  enlarged  spleen,  367. 

spleen  in,  489. 

teeth  in,  506. 

testicle  in,  490. 

throat  in,  490. 

thymus  gland  in,  490. 

treatment  of,  498. 

of  later  symptoms  of,  506. 
upper  air- passages  in,  490. 

Syringomyelia,  690. 

Syringo-myelocele,  420. 

T. 

Tabes  mesenterica,  1090. 

Tables  showing  management  of  food  and 
increase  in  weight,  264. 

Tache  cerebrale,  699. 

Taenia  mediocanellata,  911. 
solium,  911. 

Tapeworms,  911. 

Tarnier’s  incubator,  306. 

Taste  in  the  new-born  infant,  51. 

Teeth,  difficult  dentition,  795. 

effect  of  syphilis  on  the,  493,  506. 
first  dentition,  69. 
in  the  new-born  infant,  37. 
normal  development  of  the,  68. 
second  dentition,  70. 
syphilitic,  508. 


Temperature  of  bath,  129. 
in  the  new-born  infant,  48. 
normal  development  of,  94. 
of  the  premature  infant,  297. 
of  the  sick  child,  320. 

Temporary  amnesia,  739. 
aphasia,  739. 

Tester,  Babcock  milk-,  249. 

Testicles  at  end  of  term,  24. 
descent  of  the,  432. 
orchitis,  945. 
syphilitic,  490. 

tubercular  disease  of  the,  945. 
tumors  of  the,  432,  946. 

Tetanus  neonatorum,  452. 
etiology  of,  452. 
symptoms  of,  452. 
treatment  of,  452. 

Tetany,  744. 

Thoma-Zeiss  instrument  for  estimating  the 
number  of  red  and  white  corpuscles,  332. 

Thomsen’s  disease,  763. 

Thorax,  diameters  of  the,  38. 
in  the  new-born  infant,  38. 
normal  development  of  the,  70. 
of  the  premature  infant,  291. 
ossification  of  the,  39. 

Throat,  examination  of  the,  323. 
in  scarlet  fever,  535,  556. 
syphilitic,  490. 

Thrombosis  of  the  cerebral  sinuses,  626. 

Thrush,  785. 

Thymus  gland  in  the  new-born  infant,  42. 
normal  development  of  the,  72. 
syphilis  of  the,  490. 

Thyroid  gland,  diseases  of  the,  1095. 
enlargement  of  the,  1096. 
hypersemia  of  the,  1095. 
normal  development  of  the,  111. 

Thyroiditis,  1096. 

Tinea,  460. 

circinata,  460. 

treatment  of,  461. 
favosa,  461. 

treatment  of,  461. 
tonsurans,  460. 
tricophytina,  460. 

Toes,  extra,  436. 
hammer,  140. 
webbed,  436. 

Toison’s  solution,  332. 

Tongue,  diseases  of  the,  793. 
glossitis,  793. 
macroglossia,  794. 
mappy,  793. 
microglossia,  794. 
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Tongue-tie,  414. 

Tonsil,  35. 

faucial,  35. 

hypertrophy  of  the,  806. 
diagnosis  of,  806. 
etiology  of,  806. 
pathology  of,  806. 
prognosis  of,  808. 
symptoms  of,  806. 
treatment  of,  809. 

Killian’s  observations  on  the,  36. 
Luschka’s,  806. 
pharyngeal,  35,  66. 

Tonsillitis,  809. 
acute,  809. 

diagnosis  of,  811. 
prognosis  of,  811. 
symptoms  of,  810. 
treatment  of,  811. 
chronic,  812. 

pathology  of,  812. 
prognosis  of,  813. 
symptoms  of,  813. 
treatment  of,  813. 
follicular,  810. 
simple,  810. 

Topographical  anatomy  of  early  life,  120. 

Torticollis  accompanying  eczema  universale, 

474. 

acute  rheumatic,  1085. 

Touch  in  the  new-born  infant,  51. 

Toys,  128. 

Trachea,  diseases  of  the,  953. 

Transpoi’tation-box  at  milk-laboratory,  263. 

Tremor,  762. 

Tricophyton  tonsurans,  460. 

Trismus  nascentium,  452. 

Trunk,  diseases  of  the,  in  early  life,  418. 

Tub,  129. 

Tubercle  bacillus,  994. 

Tubercular  dactylitis,  502. 

disease  of  the  testicle,  945. 
meningitis,  603. 

infantile,  612. 
peritonitis,  921. 
ulcer  of  the  caecum,  908. 

Tuberculosis,  1089. 

acute  miliary,  1090. 
blood  in  miliary,  374. 
chronic  diffuse,  1090. 
chronic,  of  the  lung,  996. 
diagnosis  of,  996. 
prognosis  of,  997. 
symptoms  of,  996. 
treatment  of,  997. 

communicated  by  kissing,  142,  604. 


Tuberculosis,  infection  of,  142. 
of  the  liver,  915. 
of  the  lung,  993. 
etiology  of,  993. 
pathology  of,  993. 
of  the  skin,  485. 

treatment  of,  486. 

Tuberculous  cows,  228. 

Tubular  disease  of  the  intestines,  861. 

Tumors,  intra-cranial,  662. 

diagnosis  of,  664. 
pathology  of,  662. 
prognosis  of,  664. 
symptoms  of,  663. 
treatment  of,  664. 
of  the  kidney,  939. 
of  the  testicle,  432,  946. 

Typhoid  fever,  bacillus  of,  900. 
blood  in,  370. 
diagnosis  of,  902. 

between,  and  meningitis,  610. 
pathology  of,  901. 
prognosis  of,  903. 
symptoms  of,  901. 
treatment  of,  903. 

U. 

Ulcers  of  the  stomach,  853. 

Umbilical  arteries  in  the  foetus,  20. 

post-natal  change  in  the,  21. 
cord,  hemorrhage  from  the,  54. 

normal  condition  of  the,  24,  54. 
normal  development  of  the,  110. 
hernia,  426. 

congenital,  into  the  cord,  425. 
vein,  post-natal  change  in  the,  21. 

Umbilicus,  54. 

arteritis  umbilicalis,  425. 
fungus  of  the,  425. 

Meckel’s  diverticulum,  426. 

Uranoplasty,  413. 

Uric  acid  infarction  in  the  new-born  infant, 
44,  113. 

Urine,  anuria,  946. 
chyluria,  941. 
hasmaturia,  940. 
hsemoglobinuria,  940. 
incontinence  of,  946. 
in  scarlet  fever,  544. 
in  the  new-born  infant,  53. 
normal  development  of  the,  111. 
of  adolescence,  114. 
physiological  albuminuria,  927. 

Urticaria,  467. 

treatment  of,  467. 
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Urticaria,  giant,  484. 

Uterus  in  the  new-born  infant,  48. 
Uvula,  elongation  of  the,  81G 


Vermiform  appendix,  normal  development 
of  the,  92. 

V ernix  caseosa,  description  of,  23. 

Verrucas,  480. 


V. 

Vaccination,  abnormal  effects  of,  162. 
efflorescence  of,  523. 
evolution  of,  161. 
method  of,  150. 
statistics  of,  147. 

Vaccine  virus,  149. 

Vaccinia,  152,  523. 

Vagina,  gonococcus  of  Neisser,  943. 
occlusion  of  the,  435. 
presence  of  oxyuris,  945. 
reflex  of  the,  752. 

Vaginitis,  943. 

Valves  in  the  veins,  43. 

Varicella,  524. 

complications  of,  526. 
diagnosis  of,  527. 
efflorescence  of,  525. 
gangrenous,  525,  526. 
incubation  of,  525. 
pathology  of,  525. 
prodromata  of,  525. 
prognosis  of,  526. 
symptoms  of,  525. 
treatment  of,  531. 

Variola,  517,  518. 
blood  in,  371. 
complications  of,  522. 
confluent,  521. 
contagium  of,  524. 
desquamation  of,  521. 
diagnosis  of,  522. 
discrete,  520. 
disinfection  of,  521. 
efflorescence  of,  521. 
hemorrhagic,  521. 
incubation  of,  520. 
modified  form  of,  522. 
mortality  of  the  vaccinated  and  of  the 
unvaccinated,  148. 
pathology  of,  518. 
prodromata  of,  520. 
symptoms  of,  520. 
treatment  of,  524. 

Veins  in  the  new-born  infant,  43. 

Ventilation  of  the  nursery,  127. 

Ventilator  in  milk-laboratory,  248. 
window,  127,  130. 

Ventricular  septum,  absence  of  the,  19. 

Vermiform  appendix,  inflammation  ol  the, 


Vertebra,  position  of,  in  the  new-born  in- 
fant, 37. 

Vertigo,  743. 

Vitality  in  the  new-born  infant,  49. 

Voice  in  the  new-born  infant,  51. 
normal  development  of  the,  110. 

Volvulus,  876. 

Vomiting,  840. 

diagnosis  of,  842. 
etiology  of,  841. 
prognosis  of,  842. 
symptoms  of,  841. 
treatment  of,  842. 

Von  Jaksch,  anaemia  of,  359. 

Vulvo- vaginitis,  943. 

caused  bv  oxyuris,  909. 
pathology  of,  943. 
prognosis  of,  944. 
symptoms  of,  944. 
treatment  of,  944. 

W. 

Walker-Gordon  laboratory,  245,  275. 

Walking,  120. 

Walls  in  the  nursery,  126. 

Wandering  rash,  793. 

Warts,  480. 

Wash-room  at  milk-laboratory,  253. 

Weaning,  206,  284. 

Weighing  of  infants,  systematic,  99. 
of  premature  infants,  301. 

Weight  in  the  new-born  infant,  49. 
loss  of,  an  important  symptom,  97. 
normal  development  of,  97,  128. 
normal  gain  of,  101. 
of  premature  infant,  290. 
physiological  loss  of,  99. 

Wet-nurses,  209,  211,  212. 

Wheat,  282. 

Whey,  sweet,  282. 

White  corpuscles  at  birth,  52. 

Whooping-cough,  998. 

Winckel’s  disease,  443. 

Window  ventilator,  127. 

Windows,  sun  and,  in  the  nursery,  125. 

Worcester,  Dr.  Alfred,  incubator,  306. 

Writing,  mirror,  673. 

Y. 
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Yellow  atrophy,  acute,  of  the  liver,  915. 
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Second  German  Edition.  Revised  by  Patrick  Geddes,  F.R.S.E., 
Professor  of  Botany  in  the  University  of  Dundee.  8vo,  cloth,  pp. 
viii.,  374,  with  408  illustrations,  finely  engraved  on  wood,  and  4 
analytical  tables,  new  and  cheaper  edition.  Price  5s. 

Berry,  George  A.,  M.B.,  F.R.C.S.Ed., 

Ophthalmic  Surgeon,  Edinburgh  Royal  Infirmary  ; Senior  Surgeon,  Edinburgh  Eye 
Dispensary  ; Lecturer  on  Ophthalmology,  Royal  College  of  Surgeons,  Edinburgh. 

DISEASES  OF  THE  EYE.  A Practical  Treatise  for  Students  of 
Ophthalmology.  Second  Edition,  8vo,  cloth,  pp.  xvi.,  730, 
thoroughly  revised  and  illustrated  with  many  additional  coloured 
plates  from  original  drawings.  Price  25s.  (Pen/larid’s  Medical 
Series,  Volume  Second). 

THE  ELEMENTS  OF  OPHTHALMOSCOPIC  DIAGNOSIS. 
For  the  use  of  Students  attending  Ophthalmic  Practice.  Crown 
8vo,  cloth,  pp.  xii.,  83.  Price  3s.  6d. 
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MEDICAL  PUBLICATIONS  ISSUED  BY 


Billings,  John  S.,  A.M.,  M.D.,  LL.D.,  Harv.  and 
Edin.,  D.C.L.,  Oxon., 

Member  of  the  National  Academy  of  Sciences,  Surgeon,  U.S.A.,  &c. 

THE  NATIONAL  MEDICAL  DICTIONARY.  Including  Eng- 
lsh,  French,  German,  Italian,  and  Latin  Technical  Terms  used  in 
Medicine  and  the  Collateral  Sciences,  and  a Series  of  Tables  of 
useful  data.  With  the  collaboration  of  "W.  O Atwater  M D 
James  M.  Flint,  M.D.,  S.  M.  Burnett,  M.D.,  H.  C.  Yarrow’ 
M.D.,  Frank  Baker,  M.D.,  R.  Lorini,  M.D.,  J.  H.  Kidder 
M.D.,  William  Lee,  M.D.,  C.  S.  Minot,  M.D.,  Washington 
Matthews,  M.D.,  W.  T.  Councilman,  M.D.  In  two  very 
handsome  Imperial  8vo  volumes,  containing  about  1600  pages. 
Price  50s.  nett. 

Bramwell,  Byrom,  M.D.,  F.R.C.P.Ed., 

Lecturer  on  the  Principles  and  Practice  of  Medicine,  and  on  Practical  Medicine  and 
Medical  Diagnosis,  in  the  Extra-Academical  School  of  Medicine,  Edinburgh- 
Assistant  Physician,  Edinburgh  Royal  Infirmary. 

DISEASES  OF  THE  HEART  AND  THORACIC  AORTA. 
Large  8vo,  cloth,  pp.  xvi.,  783.  Illustrated  with  226  wood 
engravings,  and  68  pages  of  lithograph  plates,  exhibiting  91 
Figures — 317  illustrations  in  all.  Price  25s. 

INTRACRANIAL  TUMOURS.  8vo,  cloth,  pp.  xvi.,  270,  with 
1 16  illustrations.  Price  14s. 

STUDIES  IN  CLINICAL  MEDICINE.  In  one  handsome  volume, 
crown  4to,  cloth,  bevelled  boards,  pp.  xii.,  344.  Illustrated  with 
numerous  wood  engravings  and  full-page  lithograph  plates,  some 
coloured.  Price  5s.  6d.  nett. 

Bruce,  Alexander,  M.D.,  F.R.C.P.Ed., 

Lecturer  on  Pathology  in  the  School  of  Medicine,  Edinburgh ; Assistant  Physician 
(formerly  Pathologist),  Edinburgh  Royal  Infirmary ; Pathologist  to  the  Royal 
Hospital  for  Sick  Children. 

ILLUSTRATIONS  OF  THE  NERVE  TRACTS  IN  THE  MID 
AND  HIND  BRAIN  AND  THE  CRANIAL  NERVES 
ARISING  THEREFROM.  Royal  4to,  illustrated  with  a series  of 
27  coloured  plates  from  original  drawings,  and  numerous  figures 
throughout  the  text.  Price  50s.  nett. 

Bruen,  E.  T.,  M.D., 

Assistant  Professor  of  Physical  Diagnosis,  University  of  Pennsylvania;  one  of  the 
Physicians  to  the  Philadelphia  and  University  Hospitals. 

OUTLINES  FOR  THE  MANAGEMENT  OF  DIET : or,  The 
Regulation  of  Food  to  the  Requirements  of  Health  and  the  Treat- 
ment of  Disease.  Crown  8vo.  cloth,  pp.  138.  Price  4s.  6d. 
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Burnett,  Charles  Henry,  A.M.,  M.D., 

Alpennsylvan!a  Insth^  on  Womenj> 

Medical  College  of  Pennsylvania,  Philadelphia. 

DISEASES  AND  INJURIES  OF  THE  EAR : their  Prevention 
and  Cure.  Crown  8vo,  cloth,  pp.  154,  with  5 illustrations.  1 rice 

4s.  6d. 


Carmichael,  James,  M.D.,  F.R.C.P.Ed., 

Physician,  Royal  Hospital  for  Sick  Children;  University  Lecturer  on  Disease  in 
Children,  Edinburgh. 

DISEASE  IN  CHILDREN : A Manual  for  Students  and  Practi- 
tioners. Crown  8vo,  cloth,  pp.  xvi.,  520.  Illustrated  with  charts. 
Price  10s.  6d.  (. Pentland's  Students'  Manuals .) 


Cheyne,  W.  Watson,  F.R.S.,  F.R.C.S., 

Professor  of  Surgery,  King's  College ; Surgeon  to  King's  College  Hospital,  and 
Paddington  Green  Children's  Hospital,  London. 

TUBERCULOUS  DISEASE  OF  BONES  AND  JOINTS:  Its 
Pathology,  Symptoms,  and  Treatment.  8vo,  cloth,  pp.  xvi.,  374- 
Illustrated  with  numerous  wood  engravings  throughout  the  text. 
Price  14s.  nett. 

THE  TREATMENT  OF  WOUNDS,  ABSCESSES,  AND 
ULCERS.  Crown  8vo,  cloth,  pp.  viii.,  198.  Price  3s.  6d. 

SUPPURATION  AND  SEPTIC  DISEASES.  Three  Lectures 
delivered  at  the  Royal  College  of  Surgeons  of  England.  8vo, 
cloth,  pp.  xii.,  102,  with  4 illustrations.  Price  5s. 

Crocker,  H.  Radcliffe,  M.D.,  F.R.C.P., 

Physician  to  the  Department  for  Diseases  of  the  Skin,  University  College  Hospital; 
Physician  to  the  East  London  Hospital  for  Children ; Examiner  in  Medicine  at 
Apothecaries’  Hall,  London. 

ATLAS  OF  THE  DISEASES  OF  THE  SKIN.  In  a series  of 
Illustrations  from  Original  Drawings  with  Descriptive  Letterpress. 
To  be  issued  in  Fasciculi  at  intervals  of  Two  Months.  Fasciculi  I. 
to  XIII.  now  ready,  price  21s.  each,  sold  only  by  subscription. 

***  Subscribers’  names  can  now  be  received. 


Cunningham,  D.  J.,  M.D.,  F.R.S., 

Professor  of  Anatomy  and  Chirurgery,  Trinity  College,  Dublin. 

MANUAL  OF  PRACTICAL  ANATOMY.  In  2 vols.,  crown  8vo., 
cloth,  fully  illustrated  with  wood  engravings.  Vol.  I. — Upper 
Limb,  Lower  Limb,  Abdomen;  Vol.  II. — Thorax,  Head  and  Neck. 
Price  per  volume,  12s.  6d.  (Pen Hand's  Students'  Manuals .) 
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MEDICAL  PUBLICATIONS  ISSUED  BY 


“Compend”  Series  (The), 

A Series  of  Handbooks  to  assist  Students  preparing:  for 
Examinations. 


COMPEND  OF  HUMAN  ANATOMY,  INCLUDING  THE 
ANAIOMY  OF  THE  VISCERA.  By  Samuel  O.  L.  Potter, 
M.D.,  M.R.C.P.  (Lond.),  Cooper  Medical  College,  San  Francisco. 
Fifth  Edition,  revised  and  enlarged,  crown  8vo,  cloth,  pp.  289 
with  1 17  engravings,  and  16  full-page  plates.  Price  5s. 


COMPEND  OF  THE  PRACTICE  OF  MEDICINE.  By  Daniel 
E.  Hughes,  M.D.,  late  Demonstrator  of  Clinical  Medicine  in  the 
Jefferson  Medical  College  of  Philadelphia.  Fourth  edition,  revised 
and  enlarged,  crown  8vo,  cloth,  pp.  328.  Price  7s.  6d. 


COMPEND  OF  OBSTETRICS.  By  Henry  G.  Landis,  A.M., 
M.D.,  late  Professor  of  Obstetrics  and  Diseases  of  Women  in 
Starling  Medical  College.  Third  edition,  thoroughly  revised,  en- 
larged, and  improved,  crown  8vo,  cloth,  pp.  118,  with  17  illustra- 
tions. Price  4s.  6d. 


COMPEND  OF  SURGERY.  By  Orville  Horwitz,  B.S.,  M.D., 
Chief  of  the  Outdoor  Surgical  Department,  Jefferson  Medical 
College  Hospital.  Fourth  edition,  revised,  crown  8vo,  cloth,  pp. 
272,  with  136  illustrations.  Price  5s. 

COMPEND  OF  DISEASES  OF  CHILDREN.  By  Marcus  P. 
Hatfield,  A.M.,  M.D.,  Professor  of  Diseases  of  Children,  Chicago 
Medical  College.  Crown  8vo,  cloth,  pp.  186,  with  coloured  plate. 
Price  4s.  6d. 


COMPEND  OF  PATHOLOGY  AND  MORBID  ANATOMY. 
By  H.  Newbery  Hall,  Ph.G.,  M.D.,  Professor  of  Pathology  and 
Medical  Chemistry,  Post  Graduate  Medical  School ; Surgeon  to  the 
Emergency  Hospital,  &c.,  Chicago.  Crown  8vo,  cloth,  pp.  204, 
with  91  illustrations.  Price  4s.  6d. 

COMPEND  OF  DENTAL  PATHOLOGY  AND  DENTAL 
MEDICINE.  By  Geo.  W.  Warren,  D.D.S.,  Clinical  Chief, 
Pennsylvania  College  of  Dental  Surgery.  Crown  8vo,  cloth,  pp. 
109,  illustrations.  Price  4s.  6d. 


Dentistry,  The  American  System  of, 

In  Treatises  by  Various  Authors.  Edited  by  Wilbur  F.  Litch, 
M.D.,  D.D.S.  Professor  of  Prosthetic  Dentistry,  Therapeutics, 
and  Materia  Medica,  in  the  Pennsylvania  College  of  Dental 
Surgery,  Philadelphia.  In  three  handsome  volumes,  royal  8vo,  cloth, 
containing  about  1000  pages  each,  with  fully  1700  elaborate 
illustrations.  Price  30s.  per  volume,  nett.  For  Sale  by  Subscrip- 
tion only. 
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Davidson,  Andrew,  M.D.,  F.R.C.P.Ed., 

Late  Visiting  and  Superintending  Surgeon,  Civil  Hospital;  Professor  of  Chemistry, 
Royal  College,  Mauritius. 


GEOGRAPHICAL  PATHOLOGY.  An  inquiry  into  the  Geogra- 
phical Distribution  of  Infective  and  Climatic  Diseases.  In  2 vo  s 
large  8vo,  cloth,  pp.  xvi.,  1008.  Illustrated  with  maps  and  charts. 

Price  31s.  6d. 


HYGIENE  AND  DISEASES  OF  WARM  CLIMATES  In  a 
Series  of  Articles  by  Eminent  Authorities.  Edited  by  Andrew 
Davidson,  M.D.,  F.R.C.P.Ed.,  Late  Visiting  and  Superintending 
Surgeon,  Civil  Hospital;  Professor  of  Chemistry,  Royal  College, 
Mauritius;  Author  of  “Geographical  Pathology.”  The  Articles 
are  contributed  by  Sir  Joseph  Fayrer;  Drs.  Macnamara  ; 
Patrick  Manson;  Lane  Notter ; E.  A.  Birch;  R.  W.  Cop- 
pinger;  David  Bruce;  G.  M.  Sternberg;  Montague  Lub- 
bock; Hy.  Cayley;  Sonsino ; The  Editor;  &c.  &c.  One 
volume,  royal  8vo,  cloth,  pp.  xx.,  1014.  Illustrated  with  engravings 
and  full-page  plates.  Price  31s.  6d. 


Dercum,  Francis  X.,  A.M.,  M.D.,  Ph.D., 

Clinical  Professor  of  Nervous  Diseases  in  the  Jefferson  College,  Philadelphia , 
President  of  the  American  Neurological  Association. 

A TEXT-BOOK  ON  NERVOUS  DISEASES.  By  American 
Authors.  Royal  8vo,  pp.  xvi.,  1056,  illustrated  with  341  engravings 
and  7 coloured  plates.  Price  25s.  nett. 

The  list  of  contributors  includes  the  following  well-known 
names  : — 


N.  E.  Brill,  M.D. 

Charles  W.  Burr,  M.D. 
Joseph  Collins,  M.D. 
Charles  L.  Dana,  M.D. 

F.  X.  Dercum,  M.D. 

E.  D.  Fisher,  M.D. 

Landon  Carter  Gray,  M.D. 
C.  A.  Herter,  M.D. 

George  W.  Jacoby,  M.D. 

W.  W.  Keen,  M.D.,  LL.D. 
Philip  Coombs  Knapp,  M.D. 


James  Hendrie  Lloyd,  M.D. 
Charles  K.  Mills,  M.D. 

S.  Weir  Mitchell,  M.D.,  LL.D. 
Charles  A.  Oliver,  M.D. 
William  Osler,  M.D. 
Frederick  Peterson,  M.D. 
Morton  Prince,  M.D. 

G.  E.  DE  ScHWEINITZ,  M.D. 
Wharton  Sinkler,  M.D. 

M.  Allen  Starr,  M.D. 

James  C.  Wilson,  M.D. 
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Edinburgh  Hospital  Reports, 


EdMtt  b/n  G't'  G,BS0”v  JP-  DSc->  C W-  Cathcart,  M.A., 
LB  John  Thomson,  M.D.,  and  D.  Berry  Hart,  M.D.  To  be 

issued  annually,  8vo,  cloth  pp.  xvi.,  650  or  thereby,  handsomely 
printed.  Illustrated  with  full-page  plates  and  engravings.  Price  per 
volume,  12s.  6d.  nett.  Carriage  free.  Volumes  I.  II.  and  III 
now  ready. 


Ewald,  Dr.  C.  A., 

EAua^sdtaHospitaLSS°r  ^ Medidne  at  the  U™ersity  of  Berlin ; Director  of  the 

DISEASES  OF  THE  STOMACH.  Authorised  translation,  with 
special  additions  by  the  author,  by  Morris  Manges,  AM  M D 
attending  Physician,  Mount  Sinai  Hospital,  New  York  City.  ’ Large 
8vo,  cloth,  pp.  xvi.,  498,  with  30  illustrations.  Price  16s. 


Felkin,  R.  W„  M.D.,  F.R.S.E.,  F.R.G.S., 

Lecturer  on  Diseases  of  the  Tropics  and  Climatology,  School  of  Medicine,  Edinburgh. 

GEOGRAPHICAL  DISTRIBUTION  OF  SOME  TROPICAL 
DISEASES  AND  THEIR  RELATION  TO  PHYSICAL 
PHENOMENA.  8vo,  cloth,  pp.  54.  Illustrated  with  16  coloured 
maps.  Price  5s. 


Frost,  W.  Adams,  F.R.C.S., 

Ophthalmic  Surgeon  and  Lecturer  on  Ophthalmic  Surgery,  St.  George’s  Hospital  • 
Surgeon,  Royal  Westminster  Ophthalmic  Hospital,  London. 

ATLAS  OF  OPHTHALMOSCOPY.  A Treatise  on  the  Fundus 
Oculi.  In  press,  to  be  issued  in  a handsome  4to  volume,  illus- 
trated with  a series  of  about  150  coloured  plates  from  original 
drawings  from  nature  and  numerous  engravings  in  the  text. 


Fuller,  Eugene,  M.D., 

Instructor  in  Genito-Urinary  and  Venereal  Diseases,  Post-Graduate  Medical  School, 
New  York. 

DISORDERS  OF  THE  MALE  SEXUAL  ORGANS.  Large  8vo, 
cloth,  pp.  242,  illustrated  with  8 plates  and  25  figures  in  the  text. 
Price  9s. 

Gibbes,  Heneage,  M.D., 

Professor  of  Pathology  in  the  University  of  Michigan  ; formerly  lecturer  on  Histology 
in  the  Medical  School,  Westminster  Hospital. 

PRACTICAL  PATHOLOGY  AND  MORBID  HISTOLOGY 
8vo,  cloth,  pp.  362.  Illustrated  with  60  photographic  reproductions. 
Price  12s.  6d. 
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Gibson,  G.  A.,  M.D.,  D.Sc.,  F.R.C.P.Ed., 

Lecturer  on  the  Principles  and  Practice  of  Medicine  in  the  Edinburgh  Medical 
L School ; Assistant  Physician,  Edinburgh  Royal  Infirmary  , and 

Russell,  William,  M.D.,  F.R.C.P.Ed., 

Assistant  Physician,  Edinburgh  Royal  Infirmary  ; Lecturer  on  Pathology 
and  Morbid  Anatomy  in  the  Edinburgh  Medical  School. 

PHYSICAL  DIAGNOSIS.  A Guide  to  Methods  of  Clinical 
Investigation.  Second  edition,  Crown  8vo,  doth,  pp.  xvi.,  370, 
with  109  illustrations,  some  coloured.  Price  10s.  6d.  (Pentland  s 
Students'  Manuals .) 


Graham,  James,  M.A.,  M.D., 

Late  Demonstrator  of  Anatomy,  Sydney  University;  Medical  Superintendent,  Prince 
Alfred  Hospital,  Sydney. 

HYDATID  DISEASE  IN  ITS  CLINICAL  ASPECTS.  8vo, 
cloth,  pp.  xvi.,  204,  with  34  full-page  coloured  plates.  Price  16s. 


Hall,  H.  Newbery,  Ph.G.,  M.D., 

Professor  of  Pathology  and  Medical  Chemistry,  Post-Graduate  Medical  School , 
Surgeon  to  the  Emergency  Hospital,  &c. , Chicago. 

COMPEND  OF  PATHOLOGY  AND  MORBID  ANATOMY. 
Crown  8vo,  cloth,  pp.  204,  with  91  illustrations.  Price  4s.  6d. 


Hare,  Hobart  Amory,  M.D.,  B.Sc., 

Clinical  Professor  of  the  Diseases  of  Children  and  Demonstrator  of  Therapeutics  in 
the  University  of  Pennsylvania ; Physician  to  St.  Agnes’s  Hospital  and  to  the 
Medical  Dispensary  of  the  Children's  Hospital,  Philadelphia. 

SYSTEM  OF  PRACTICAL  THERAPEUTICS.  By  Various 
Authors.  Edited  by  Hobart  Amory  Hare,  M.D.  In  6 volumes, 
royal  8vo,  of  about  500  pages  each.  Uniform  with  the  “ Cyclo- 
paedia of  Children’s  Diseases ” and  “Systems  of  Gynaecology  and 
Obstetrics.”  Price  per  volume,  12s.  6d.  nett,  carriage  free. 


Hatfield,  Marcus  P.,  A.M.,  M.D., 

Professor  of  Diseases  of  Children,  Chicago  Medical  College. 

COMPEND  OF  DISEASES  OF  CHILDREN.  Crown  8vo,  cloth, 
pp.  186,  with  coloured  plate.  Price  4s.  6d. 
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medical  publications  issued  by 


Haultain,  F.  W.  N.,  M.D.,  F.R.C.P.Ed., 

Pl o/ “ Ph's”“  f“ 

Ferguson,  J.  Haig,  M.D.,  F.R.C.P.Ed., 

PMS“i“Ho'pMW  StoghP“Sa,7;  ReSlden'  Ph^id“'  R°^ 

HANDBOOK  OF  OBSTETRIC  NURSING.  Second  edition 
revised  and  enlarged,  crown  8vo,  cloth,  pp.  xvi.,  244.  Illustrated 
with  33  wood  engravings.  Price  5s. 


Hayem,  Georges,  M.D., 

Professor  of  Clinical  Medicine  in  the  Faculty  of  Medicine  of  Paris. 

PHYSICAL  AND  NATURAL  THERAPEUTICS : the  Remedial 
Uses  of  Atmospheric  Pressure,  Climate,  Heat  and  Cold,  Hydro- 
therapeutic  Measures,  Mineral  Waters,  and  Electricity.  Edited  by 
Hobart  Amory  Hare,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica,  Jefferson  Medical  College,  Philadelphia.  Large 
8vo,  cloth,  pp.  426,  with  1x3  illustrations  in  the  text.  Price  14s. 


Hirst,  Barton  Cooke,  M.D., 

Professor  of  Obstetrics  in  the  University  of  Pennsylvania ; and 

Piersol,  George  A.,  M.D., 

Professor  of  Embryology  and  Histology  in  the  University  of  Pennsylvania. 

HUMAN  MONSTROSITIES.  In  handsome  folio,  containing 
about  230  pages  of  text,  illustrated  with  engravings  and  39  full- 
page  photographic  plates  from  Nature.  In  four  fasciculi.  Price 
25s.  each,  carriage  free.  The  edition  is  limited,  and  is  for  sale 
only  by  subscription. 


Holland,  J.  W.,  M.D., 

Professor  of  Medical  Chemistry  and  Toxicology,  Jefferson  Medical  College,  Phila- 
delphia. 

THE  URINE  AND  THE  COMMON  POISONS,  MEMORANDA, 
CHEMICAL  AND  MICROSCOPICAL,  FOR  LABORATORY 
USE.  Second  edition,  revised  and  enlarged,  oblong  crown  8vo, 
cloth,  pp.  65,  with  28  illustrations.  Price  4s. 


Horwitz,  Orville,  B.5.,  M.D., 

Chief  of  the  Outdoor  Surgical  Department,  Jefferson  Medical  College  Hospital. 

COMPEND  OF  SURGERY.  Fourth  edition,  revised,  crown  8vo, 
cloth,  pp.  272,  with  136  illustrations.  Price  5s. 
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Hughes,  Daniel  E.,  M.D., 

Late  Demonstrator  of  Clinical  Medicine  in  the  Jefferson  Medical  College,  Phila- 
delphia. 

COMPEND  OF  TPIE  PRACTICE  OF  MEDICINE.  Fourth 
edition,  revised  and  enlarged,  crown  8vo,  cloth,  pp.  328. 
Price  7s.  6d. 

Hygiene  and  Diseases  of  Warm  Climates. 

(See  Davidson.) 

James,  Alex.,  M.D.,  F.R.C.P.Ed., 

Lecturer  on  the  Principles  and  Practice  of  Medicine  in  the  School  of  Medicine,  Edin- 
burgh ; Assistant  Physician,  Edinburgh  Royal  Infirmary. 

PULMONARY  PHTHISIS.  Its  Etiology,  Pathology,  and  Treat- 
ment. 8vo,  cloth,  pp.  xii.,  285.  Price  9s. 


Jamieson,  W.  Allan,  M.D.,  F.R.C.P.Ed., 

Extra  Physician  for  Diseases  of  the  Skin,  Edinburgh  Royal  Infirmary ; Consulting 
Physician,  Edinburgh  City  Hospital ; Lecturer  on  Diseases  of  the  Skin,  School  of 
Medicine,  Edinburgh. 

DISEASES  OF  THE  SKIN.  A Manual  for  Students  and  Prac- 
titioners. Fourth  edition,  revised  and  enlarged,  8vo,  cloth,  pp. 
xvi.,  676,  with  coloured  illustrations.  Price  21s.  (Pentland’s 
Medical  Series,  Volume  First.) 


Johnstone,  Alexander,  F.G.5., 

Lecturer  on  Botany,  School  of  Medicine,  Edinburgh. 

BOTANY.  A Concise  Manual  for  Students  of  Medicine  and 
Science.  Crown  8vo,  cloth,  pp.  xvi.,  260,  with  164  illustrations 
and  a series  of  floral  diagrams.  Price  6s.  (Pentland’s  Students 
Manuals.) 
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medical  publications  issued  by 


Journal  of  Pathology  and  Bacteriology. 

Sdited,  with  the  Collaboration  of  Distinguished  British  and  Foreign 
radiologists,  by  German  Sims  Woodhead,  M.D.,  Director  of  the 
Laboratories  of  the  Royal  Colleges  of  Physicians  (London)  and 
Surgeons  (England),  Assisted  in  Special  Departments  by  Sidney 
Martin,  M.D.  (Lond.)  (. Pathological  Chemistry)  • S.  G.  Shattock 

wR'5'Sa ^0rfiiAnafTy  and  Histology) ; G.  E.  Cartwright 
Wood  M D.  (Edin.)  (. Bacteriology );  C.  S.  Sherrington,  M.D., 
(Cantab.)  (. Experimental  Pathology).  Subscription,  One  Guinea 
per  annum  (in  advance),  post  free. 


It  has  been  felt  for  some  time  that  the  want  in  this  country  of  a 
Journal  dealing  specially  with  General  and  Experimental  Pathology 
has  militated  most  seriously  against  the  free  interchange  of  ideas, 
not . only  between  English-speaking  pathologists,  but  also  between 
British  and  Foreign  workers. 

Although  the  Transactions  of  the  Pathological  Society  deal  with 
communications  which  are  brought  before  its  members,  there  is  no 
medium  in  which  longer  articles,  and  especially  those  from  workers 
throughout  the  United  Kingdom  and  abroad,  can  be  brought 
before  a less  limited  circle  of  readers.  It  has  been  thought 
desirable,  therefore,  to  found  a Journal  specially  devoted  to  the 
publication  of  original  contributions  to  General  Pathology,  Patho- 
logical Anatomy,  and  Experimental  Pathology,  including 
Bacteriology.  These  articles  will,  of  course,  be  mainly  from 
British  Laboratories  and  Hospitals ; but  the  co  operation  of  many 
distinguished  Continental,  American,  and  Colonial  Pathologists  has 
been  obtained,  and  papers  written  or  edited  by  them  will  be  placed 
before  our  readers. 

In  order  to  increase  the  interest  and  extend  the  usefulness  of  the 
Journal,  it  is  intended  that,  in  addition  to  original  articles,  critical 
summaries  of  work  done  in  special  departments  of  Pathology  and 
Bacteriology  shall  from  time  to  time  be  published.  All  articles 
appearing  in  the  Journal  will  be  signed. 

The  Journal  appears  at  least  four  times  a year,  but  it  will  be 
issued  more  frequently  if  necessary,  in  order  to  ensure  publication 
of  all  papers  as  early  as  possible  after  they  are  received. 

The  numbers  issued  throughout  the  year  form  a volume,  royal  8vo, 
of  about  500  pages.  They  are  printed  on  good  paper,  and  freely 
illustrated  with  Woodcuts  and  Chromolithographs. 

Amongst  those  who  collaborate  are  the  following : — Sir  Henry 
Acland,  Bart.,  Oxford ; S.  Arloing,  Lyons ; B.  Bang,  Copen- 
hagen ; Alex.  Barron,  Liverpool ; W.  H.  Barrett,  Belfast ; 
J.  Rose  Bradford,  London ; Ch.  Bouchard,  Paris ; H.  Buchner, 
Munich ; Angelo  Celli,  Rome ; Sir  Charles  Cameron,  Dublin ; 
A.  B.  Charrin,  Paris ; A.  Chantemesse,  Paris ; A.  Chauveau, 
Paris ; W.  Watson  Cheyne,  London ; H.  Chiari,  Prague ; 
Joseph  Coats,  Glasgow  ; W.  T.  Councilman,  Boston  ; D.  Drum- 
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mond,  Newcastle;  S.  Delepine,  Manchester ; J.  Dtescbfeld, 
Manchester  ; Von  Esmarch,  koemgsberg , R.  H.  Fitz,  Boston , 
R Grawitz,  Griefswald  ; W.  S.  Greenfield,  Edinburgh  ; H.  Heiberg, 
Christiania ; Victor  Horsley,  London ; F.  Hueppe,  I rague , 
O.  Israel,  Berlin;  E.  H.  Jacob,  Leeds;  E.  Klebs,  Zurich ; 
Alfred  Lingard,  Poonah ; Sir  Joseph  Lister,  Bart.,  London ; 
O.  Lubarsch,  Rostock;  P.  Marie,  Paris;  E.  Metchmkof, 
Paris  • F.  W.  Mott,  London  ; E.  Nocard,  Alfort ; T.  Oliver,  New- 
castle*' J.  Orth,  Gottingen ; William  Osier,  Baltimore ; T.  Mitchell 
Prudden,  New  York  ; J.  F.  Payne,  London ; J.  M.  Purser,  Dublin , 
C.  S.  Roy,  Cambridge ; J.  C.  Salomonsen,  Copenhagen  ; A M. 
Stalker,  Dundee ; J.  Burdon  Sanderson,  Oxford ; J.  Lindsay 
Steven,  Glasgow;  H.  Stilling,  Lausanne;  I.  Straus,  Paris  , T.  P. 
Anderson  Stuart,  Sydney ; R.  Thoma,  Dorpat ; J.  Batty  Tuke, 
Edinburgh;  L.  Vaillard,  Paris;  Rud.  Virchow,  Berlin;  H. 
Marshall  Ward,  Cooper’s  Hill ; C.  Weigert,  Frankfort  a/M  ; A. 
Weichselbaum,  Vienna  ; W.  H.  Welch,  Baltimore ; Samuel  Wilks, 
London;  A.  E.  Wright,  Netley;  Von  Zenker,  Erlangen;  E. 
Ziegler,  Freiburg. 


Keating,  John  M.,  M.D.,  LL.D., 

Fellow  of  the  College  of  Physicians  of  Philadelphia ; late  Visiting  Obstetrician  to  the 
Philadelphia  Hospital,  and  Lecturer  on  Diseases  of  Women  and  Children,  Phila- 
delphia Hospital. 

CYCLOPAEDIA  OF  THE  DISEASES  OF  CHILDREN, 
MEDICAL  AND  SURGICAL.  The  articles  written  especially 
for  the  work  by  American,  British  and  Canadian  Authors.  Edited 
by  John  M.  Keating,  M.D.  In  8 vols.,  royal  8vo,  of  about  500 
pages  each.  Illustrated  with  wood  engravings  in  the  text,  and 
numerous  full-page  plates.  Price  12s.  6d.  per  volume  nett, 
carriage  free.  Detailed  prospectus  on  application. 

MATERNITY,  INFANCY,  CHILDHOOD.  Hygiene  of  Preg- 
nancy ; Nursing  and  Weaning  of  Infants  ; The  Care  of  Children  in 
Health  and  Disease.  Adapted  especially  to  the  use  of  Mothers 
or  those  intrusted  with  the  bringing  up  of  Infants  and  Children, 
and  Training  Schools  for  Nurses,  as  an  aid  to  the  teaching  of  the 
Nursing  of  Women  and  Children.  Crown  8vo,  cloth,  pp.  221. 
Price  4s.  6d. 

A NEW  PRONOUNCING  DICTIONARY  OF  MEDICAL 
TERMS.  Handsome  8vo,  cloth,  pp.  818.  Price  18s. 


Keating,  John  M.,  M.D.,  LL.D., 

and 

Coe,  Henry  C.,  M.D.,  M.R.C.S., 

Professor  of  Gynaecology,  New  York  Polyclinic. 

CLINICAL  GYNAECOLOGY,  MEDICAL  AND  SURGICAL. 
By  American  Teachers.  2 vols.,  royal  8vo,  cloth  extra,  gilt  tops, 
pp.  xviii.,  994,  illustrated  with  34  full-page  plates  and  377 
engravings  in  the  text.  Price  25s.  nett. 
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Keith,  Skene,  F.R.C.S., 

Assisted  by 


Keith,  George  E.,  M.B„  C.M. 

TEXTBOOK  OF  ABDOMINAL  SURGERY.  A Clinical  Manual 
for  Practitioners  and  Students.  8vo  doth,  gilt  top,  pp.  xvi  <08 
Price  16s.  (Pentland’s  Medical  Series,  Volume  Fourth)  ’ 5 


Kenwood,  H.  R„  M.B.,  C.M.,  L.R.C.P.(Lond-), 

THE  ESSENTIALS  OF  MEDICAL  ANATOMY.  i2mo  cloth 
pp.  52.  Price  2s.  * 


Landis,  Henry  G.,  A.M.,  M.D., 

Late  Professor  of  Obstetrics  and  Diseases  of  Women  in  Starling  Medical  College. 

COMPEND  OF  OBSTETRICS.  Third  edition,  thoroughly  revised 
enlarged,  and  improved,  crown  8vo,  cloth,  pp.  118,  with  17 
illustrations.  Price  4s.  6d. 


Lawless,  E.  J.,  M.D., 

Surgeon-Major,  4th  V.B.  East  Surrey  Regiment. 

FIRST  AID  TO  THE  INJURED  AND  MANAGEMENT  OF 
THE  SICK.  An  Ambulance  Handbook  and  Elementary  Manual 
of  Nursing  for  Volunteer  Bearers  and  Others.  Crown  8vo,  cloth, 
pp.  xvi.,  262,  with  plate  and  numerous  wood  engravings. 
Price  3s.  6d. 

Leuckart,  Rudolf, 

Professor  of  Zoology  and  Comparative  Anatomy  in  the  University  of  Leipsic. 

THE  PARASITES  OF  MAN  AND  THE  DISEASES  WHICH 
PROCEED  FROM  THEM.  A Text-Book  for  Students  and 
Practitioners.  Translated  from  the  German  with  the  co-operation 
of  the  Author  by  William  E.  Hoyle,  M.A.  (Oxon.),  M.R.C.S., 
F.R.S.E.,  Curator  of  the  Museums,  Owens  College,  Manchester. 
Natural  History  of  Parasites  in  General. — Systematic  Account 
of  the  Parasites  Infesting  Man. — Protozoa. — Cestoda.  Large 

8vo,  cloth,  pp.  xxviii.,  772,  illustrated  with  404  engravings.  Price 
31s.  6d. 


Liddell,  John,  M.D., 

Honorary  Physician,  Harrogate  Royal  Bath  Hospital. 

THE  MINERAL  WATERS  OF  HARROGATE.  Cr.  8vo,  limp 
cloth,  pp.  64.  Price  2s.  nett. 
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Lockwood,  Charles  Barrett,  F.R.C.S., 

Hunterian  Professor,  Royal  College  of  Surgeons  of  England  ; Assistant  Surgeon  to 
St.  Bartholomew’s  Hospital ; Surgeon  to  the  Great  Northern  Central  Hospital. 


TRAUMATIC  INFECTION.  Hunterian  Lectures  delivered  at  the 
Royal  College  of  Surgeons  of  England.  Crown  8vo,  cloth,  pp.  xii., 
138,  illustrated  with  27  wood  engravings  in  the  text.  Price  3s. 

ASEPTIC  SURGERY.  Crown  8vo,  cloth,  pp.  220  or  thereby. 
Nearly  ready. 


Longley,  Elias, 

STUDENTS’  POCKET  MEDICAL  LEXICON.  Giving  the  correct 
Pronunciation  and  Definition  of  all  Words  and  Terms  in  general 
use  in  Medicine  and  the  Collateral  Sciences.  New  edition,  i8mo, 
cloth,  pp.  303.  Price  4s. 

McBride,  P.,  M.D.,  F.R.C.P.Ed., 

Lecturer  on  the  Diseases  of  the  Ear  and  Throat,  Edinburgh  School  of  Medicine; 
Aural  Surgeon  and  Laryngologist,  Royal  Infirmary,  Edinburgh ; Surgeon,  Edin- 
burgh Ear  and  Throat  Dispensary. 

DISEASES  OF  THE  THROAT,  NOSE,  AND  EAR.  Second 
edition,  revised  and  enlarged,  8vo,  cloth,  pp.  xvi.,  682,  with 
coloured  illustrations  from  original  drawings.  Price  25s.  (Pent- 
land’s  Medicdl  Series , Volume  Third.) 


McClellan,  George,  M.D., 

Lecturer  on  Descriptive  and  Regional  Anatomy  at  the  Pennsylvania  School  of 
Anatomy  ; Professor  of  Anatomy  at  the  Pennsylvania  Academy  of  the  Fine  Arts  ; 
Member  of  the  Academy  of  Natural  Sciences,  College  of  Physicians,  &c. , of 
Philadelphia. 

REGIONAL,  AN  ATOMY  IN  ITS  RELATION  TO  MEDICINE 
AND  SURGERY.  In  2 handsome  volumes,  large  4to  of  over  350 
pages  each,  illustrated  with  xoo  full-page  facsimile  chromo-litho- 
graphic  plates,  reproduced  from  photographs  taken  by  the  Author 
of  his  own  Dissections,  expressly  designed  and  prepared  for  this 
Work,  and  coloured  by  him  after  Nature.  Price  per  volume, 
42s.  nett.  Carriage  paid.  Sold  only  by  subscription. 

Maclaren,  P.  H.,  M.D.,  F.R.C.S.E., 

Surgeon,  Edinburgh  Royal  Infirmary;  formerly  Surgeon  in  charge  of  the  Lock 
Wards,  Edinburgh  Royal  Infirmary  ; Examiner  in  the  Royal  College  of  Surgeons, 
Edinburgh. 

ATLAS  OF  VENEREAL  DISEASES.  A Series  of  Illustrations 
from  Original  Paintings  with  Descriptions  of  the  Varied  Lesions, 
their  Differential  Diagnosis  and  Treatment.  In  10  fasciculi,  price 
6s.  each ; or  complete  in  one  handsome  royal  quarto  volume,  extra 
cloth,  price  63s.  nett. 
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Martin,  Sidney,  M.D.,  F.R.S.,  F.R.C.P., 

Assistant  Physician  and  Assistant  Professor  of  Clinical  Medicine  at  University  College 
Ches^  BromptorT111  Physlclan  t0  the  HosPltal  for  Consumption  and  Diseases  of  the 


FUNCTIONAL  AND  ORGANIC  DISEASES  OF  THE 
STOMACH.  Svo,  cloth,  pp.  xx.,  506.  Illustrated  with  numerous 
engravings  throughout  the  text.  Price  16s.  (. Pentland's  Medical 

Series,  Volume  Fifth.) 


Mills,  Charles  K.,  M.D., 


Professor  of  Diseases  of  the  Mind  and  Nervous  System  in  the  Philadelphia  Polyclinic 
and  College  for  Graduates  in  Medicine ; Lecturer  on  Mental  Diseases  in  the 
University  of  Pennsylvania. 


THE  NURSING  AND  CARE  OF  THE  NERVOUS  AND 
THE  INSANE.  Crown  8vo,  cloth,  pp.  147.  Price  4s.  6d. 


Morrow,  Prince  A.,  M.D., 

Clinical  Professor  of  Genito-Urinary  Diseases  ; formerly  Lecturer  on  Dermatology  in 
the  University  of  the  City  of  New  York  ; Surgeon  to  Charity  Hospital,  New  York. 

SYSTEM  OF  GENITO-URINARY  DISEASES,  SYPHILOLOGY, 
AND  DERMATOLOGY.  By  Various  Authors.  Edited  by 
Prince  A.  Morrow,  M.D.  In  6 divisional  volumes  of  about  550 
pages  each.  Royal  8vo,  cloth  extra,  gilt  tops,  illustrated  with 
coloured  plates  and  engravings  throughout  the  text.  Price  per 
volume,  14s.  nett.  Sold  only  by  subscription. 


Muskett,  Philip  E.,  L.R.C.P.  & S.  Ed., 

Late  Surgeon  to  the  Sydney  Hospital ; formerly  Senior  Resident  Medical  Officer, 
Sydney  Hospital. 

PRESCRIBING  AND  TREATMENT  IN  THE  DISEASES 
OF  INFANTS  AND  CHILDREN.  Third  edition,  revised  and 
enlarged,  i8mo,  pp.  xx.,  336,  in  flexible  leather  binding  for  the 
pocket.  Price  6s.  6d. 

Musser,  John  H.,  M.D., 

Assistant  Professor  of  Clinical  Medicine  in  the  University  of  Pennsylvania ; Physician 
to  the  Philadelphia  and  the  Presbyterian  Hospitals,  &c. 

PRACTICAL  TREATISE  ON  MEDICAL  DIAGNOSIS.  For 
Students  and  Physicians.  Royal  8vo,  cloth,  pp.  viii.,  882.  Illus- 
trated with  162  engravings  and  2 coloured  plates.  Price  24s. 

Newman,  David,  M.D., 

Laryngologist  to  the  Glasgow  Royal  Infirmary ; Assistant  Surgeon  to  the  Western 
Infirmary ; Examiner  in  Pathology  in  the  University  of  Glasgow. 

MALIGNANT  DISEASE  OF  THE  THROAT  AND  NOSE. 
8vo,  cloth,  pp.  xvi.,  212,  with  3 illustrations.  Price  8s.  6d. 
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Norris,  W.  F.,  A.M.,  M.D., 

Professor  of  Ophthalmology,  University  of  Pennsylvania ; and 

Oliver,  C.  A.,  A.M.,  M.D., 

Surgeons  to  the  Wills  Eye  Hospital,  Philadelphia. 

TFXT-BOOK  OF  OPHTHALMOLOGY.  Royal  Bvo,  cloth, 
pp.  viii.,  622.  Illustrated  with  5 coloured  plates  and  357  woodcuts. 

Price  25s. 


Oliver,  Thomas,  M.D.,  F.R.C.P., 


Schools. 


LEAD  POISONING,  IN  ITS  ACUTE  AND  CHRONIC 
FORMS.  8vo,  cloth,  pp.  xii.,  122,  with  32  illustrations,  mostly  in 

colours.  Price  10s.  6d. 


Osier,  William,  M.D.,  F.R.C.P., 

Professor  of  Medicine  in  the  Johns  Hopkins  University,  and  Physician-in-Chief  to  the 
Johns  Hopkins  Hospital,  Baltimore. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE. 
Second  Edition,  thoroughly  revised  and  largely  re-written.  8vo, 
cloth,  pp.  xvi.,  1143,  with  charts  and  illustrations.  Price  24s. 

Parvin,  Theophilus,  M.D.,  LL.D., 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  Jefferson  Medical 
College,  Philadelphia,  and  one  of  the  Obstetricians  to  the  Philadelphia  Hospital. 

THE  SCIENCE  AND  ART  OF  OBSTETRICS.  Third 
Edition,  thoroughly  revised,  large  8vo,  cloth,  pp.  701,  with  269 
wood  engravings  and  2 coloured  plates.  Price  18s. 


Pekelharing,  C.  A., 

Professor  in  the  Faculty  of  Medicine,  University  of  Utrecht ; and 

Winkler,  C., 

Lecturer  in  the  University  of  Utrecht. 

BERI-BERI : Researches  concerning  its  Nature  and  Cause  and  the 
Means  of  its  Arrest.  Translated  by  James  Cantlie,  M.A.,  M.B., 
F.R.C.S.  8 vo,  cloth,  pp.  xvi.,  160,  with  coloured  illustrations 

from  original  drawings.  Price  10s.  6d.  nett. 


Potter,  Samuel  O.  L.,  M.D.,  M.R.C.P.(LoncL), 

Cooper  Medical  College,  San  Francisco. 

COMPEND  OF  HUMAN  ANATOMY,  Including  the  Anatomy 
of  the  Viscera.  Fifth  edition,  revised  and  enlarged,  crown  8vo, 
cloth,  pp.  289,  with  1 17  engravings,  and  6 full-page  plates. 
Price  5s. 
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BY 


Practical  Lessons  in  Nursing: 

A New  Series  of  Handbooks.  Crown  8vo,  cloth. 


Each  4s.  6d. 


0 PTLI,N.ES  F?S  ™E  MANAGEMENT  OF  DIET  • or  the 
egulahon  of  Food  to  the  Requirements  of  Health  and’  the 
Treatment  of  Disease.  By  E.  T.  Bruen,  M.D.,  Assistant 
Professor  of  Physical  Diagnosis,  University  of  Pennsylvania  • one 
of  the  Physicians  to  the  Philadelphia  and  University  Hospitals. 

MATERNITY,  INFANCY,  CHILDHOOD.  Hygiene  of  Preg- 
S Nurs^S  and  Weaning  of  Infants  ; the  Care  of  Children  in 
Health  and  Disease.  Adapted  especially  to  the  use  of  Mothers 
or  those  intrusted  with  the  bringing  up  of  Infants  and  Children 
and  Training  Schools  for  Nurses,  as  an  aid  to  the  teaching  of  the 
Nursing  of  Women  and  Children.  By  John  M.  Keating  M D 

H^pital  °n  the  DiseaSeS  °f  Women  and  Children,  Philadelphia 

TtwttNVmCS1xtS  A?D  CARE  0F  THE  NERVOUS  AND 
THE  INSANE.  By  Charles  K.  Mills,  M.D.,  Professor  of 

Diseases  of  the  Mind  and  Nervous  System  in  the  Philadelphia 
Polyclinic  and  College  for  Graduates  in  Medicine;  Lecturer  on 
-Mental  Diseases  in  the  University  of  Pennsylvania. 


Rentoul,  Robert  R.,  M.D.,  M.R.C.S., 

Fellow  of  the  Obstetrical  Society,  London. 

THE  CAUSES  AND  TREATMENT  OF  ABORTION,  with  an 
Introduction  by  Lawson  Tait,  F.R.C.S.  8vo,  cloth,  pp.  xvi.,  271, 
with  coloured  plates  and  35  engravings.  Price  10s.  6d. 


Reports  from  the  Laboratory  of  the  Royal  College 
of  Physicians,  Edinburgh. 

Edited  by  J.  Batty  Tuke,  M.D.,  G.  Sims  Woodhead,  M.D., 
and  D.  Noel  Paton,  M.D. 

Volume  First,  8vo,  cloth,  pp.  212,  with  23  full-page  plates  and  19 
engravings.  Price  7s.  6d.  nett. 

Volume  Second,  8vo,  cloth,  pp.  xvi.,  280,  with  43  full-page  plates, 
consisting  of  lithographs,  chromo-lithographs,  and  micro-photo- 
graphs. Price  10s.  6d.  nett. 

Volume  Third,  8vo,  cloth,  pp.  xii.,  304,  with  11  plates  and  folding 
charts.  Price  9s.  nett. 

Volume  Fourth,  8vo,  cloth,  pp.  xii.,  254,  with  25  plates  and 
folding  charts.  Price  10s.  6d.  nett. 
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Rotch,  Thomas  Morgan,  M.D. 


Professor  of  Diseases  in  Children,  Harvard  University. 

PEDIATRICS.  The  Hygienic  and  Medical  Treatment  of  D^eases 
in  Children.  For  Students  and  Practitioners.  2 vols.  Royal  b\o, 
pp.  xvi.,  1124,  illustrated  with_8  full-page  coloured  plates  and  about 
400  engravings  in  the  text. 


Price  25s.  nett. 


Schech,  Philip,  M.D., 

Lecturer  in  the  University  of  Munich. 

DISEASES  OF  THE  MOUTH,  THROAT,  AND  NOSE. 
Including  Rhinoscopy  and  Methods  of  Local  Treatment. 
Translated  by  R.  H.  Blaikie,  M.D.,  F.R.S.E.,  formerly  Surgeon, 
Edinburgh  Ear  and  Throat  Dispensary ; late  Clinical  Assistant,  Ear 
and  Throat  Department,  Royal  Infirmary,  Edinburgh.  8vo,  cloth, 
pp.  xii.,  302,  with  5 wood  engravings.  Price  9s. 


Schmiedeberg,  Dr.  Oswald, 

Professor  of  Pharmacology,  and  Director  of  the  Pharmacological  Institute,  University 
of  Strasburg. 

ELEMENTS  OF  PHARMACOLOGY.  Translated  under  the 
Author’s  supervision,  by  Thomas  Dixson,  M.B.,  Lecturer  on 
Materia  Medica  in  the  University  of  Sydney,  N.S.W.  8vo,  cloth, 
pp.  xii.,  223,  with  7 illustrations.  Price  9s. 


Seifert,  Dr.  Otto, 

Privat  Docent  in  Wurzburg ; and 

Muller,  Dr.  Friedrich, 

Assistent  der  II.  Med.  Klinik  in  Berlin. 

MANUAL  OF  CLINICAL  DIAGNOSIS.  Third  edition,  revised 
and  corrected.  Translated  with  the  permission  of  the  Authors 
by  William  B.  Canfield,  A.M.,  M.D.,  Chief  of  Clinic  for 
Throat  and  Chest,  University  of  Maryland.  Crown  8vo,  cloth,  pp. 
xii.,  173,  with  60  illustrations.  Price  5s. 


Sheild,  A.  Marmaduke,  M.B.,  (Cantab.), 
F.R.C.S.,  ' 

Senior  Assistant  Surgeon,  Aural  Surgeon  and  Teacher  of  Operative  Surgery  Charinc 
Cross  Hospital.  & 1 • n 

SURGICAL  ANAIOMY:  A Manual  for  Students.  Crown  8vo, 
cloth,  pp.  xii.,  226.  Price  6s.  {Pentland’s  Students’  Manuals) 
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Skene,  Alexander  J.  C.,  M.D., 

essoi  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn,  New  York 

M~f  GYNECOLOGY:  a Treatise  on  the  Diseases  of 
Women  from  the  Standpoint  of  the  Physician.  8vo,  cloth,  pp. 
vl->  53°>  with  illustrations  in  the  text.  Price  21s.  1 1 


Smith,  W.  Ramsay,  M.B.,  B.Sc., 


Formerly  Demonstrator  of  Anatomy,  Edinburgh  School  of  Medicine  Minto  House  • 
Late  Senior  Assistant  to  the  Professor  of  Natural  History,  University  of  Edinburgh.’ 

EXAMINATION  QUESTIONS.  Set  for  the  Professional  Exam- 
mations  in  Edinburgh  University  during  the  past  ten  years, 
selected  from  the  Calendars.  3 


NATURAL  HISTORY,  arranged  and  annotated.  Price  Is. 

BOTANY,  arranged  and  annotated.  Price  Is.  6d. 

CHEMISTRY,  answered  and  annotated.  Price  2s. 

ANATOMY,  answered  and  annotated.  Price  2s. 

MATERIA  MEDICA  AND  THERAPEUTICS,  answered  and 
annotated.  Price  2s. 

PHYSIOLOGY,  answered  and  annotated.  Price  2s. 

MIDWIFERY  AND  GYNAECOLOGY,  answered  and  annotated. 
Price  Is.  6d. 


PRACTICE  OF  PHYSIC,  answered  and  annotated.  Price  Is.  6d. 

SURGERY,  answered  and  annotated.  Price  Is.  8d. 

***  Other  Volumes  to  follow. 


Smith,  W.  Ramsay,  M.B.,  B.Sc., 

and 

Norwell,  J.  Stewart,  B.Sc. 

ILLUSTRATIONS  OF  ZOOLOGY,  INVERTEBRATES  AND 
VERTEBRATES.  New  and  cheaper  edition,  crown  4to,  extra 
cloth,  gilt  top,  with  70  plates  exhibiting  over  400  figures.  Price 
7s.  6d. 


Starr,  Louis,  M.D., 

Late  Clinical  Professor  of  Diseases  of  Children  in  the  Hospital  of  the  University  of 
Pennsylvania ; Physician  to  the  Children’s  Hospital,  Philadelphia. 

DISEASES  OF  THE  DIGESTIVE  ORGANS  IN  INFANTS 
AND  CHILDREN.  With  Chapters  on  the  Investigation  of 
Disease  and  on  the  General  Management  of  Children.  Second 
edition,  post  8vo,  cloth,  pp.  396,  with  illustrations.  Price  10s. 
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Stephenson,  Sydney,  M.B.,  F.R.C.S.Ed., 

Surgeon  to  the  Ophthalmic  School,  Hanwell,  London. 

EPIDEMIC  OPHTHALMIA  : Its  Symptoms,  Diagnosis,  and 
Management.  8vo,  cloth,  pp.  xvi.,  278,  illustrated  with  a colouied 
plate  and  numerous  figures  in  the  text.  Price  9s.  nett. 


System  of  Gynecology  and  Obstetrics. 

By  American  Authors.  Edited  by  Matthew  D.  Mann,  A M., 
M.D.  Professor  of  Obstetrics  and  Gynecology  in  the  Medical 
Department  of  the  University  of  Buffalo,  N.Y. ; and  Barton 
Cooke  Hirst,  M.D.,  Associate  Professor  of  Obstetrics  in  the 
University  of  Pennsylvania ; Obstetrician  to  the  Philadelphia  and 
Maternity  Hospitals ; Gynecologist  to  the  Orthopaedic  Hospital. 
In  8 very  handsome  volumes,  royal  8vo,  cloth,  of  about  400  pages 
each,  fully  illustrated  with  engravings  and  coloured  plates.  Price 
12s.  6d.  each  nett.  For  Sale  by  Subscription  only. 


Talamon,  Ch., 

Physician  to  the  Tenon  Hospital,  Paris. 

APPENDICITIS  AND  PERITYPHLITIS.  Translated  from  the 
French  by  Richard  J.  A.  Berry,  M.B.,  C.M.,  Late  President  of 
the  Royal  Medical  Society,  Edinburgh.  Crown  8vo,  cloth,  pp. 
viii.,  240.  Price  6s. 


Taylor,  Robert  W.,  M.D., 

Clinical  Professor  of  Venereal  Diseases  at  the  College  of  Physicians  and  Surgeons 
(Columbia  College),  New  York;  Surgeon  to  Bellevue  Hospital,  and  Consulting 
Surgeon  to  City  (Charity)  Hospital,  New  York. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENEREAL 
DISEASES.  Royal  8vo,  cloth,  pp.  1002,  illustrated  with  230 
engravings  in  the  text  and  7 coloured  plates.  Price  22s.  nett. 

Text = book  on  Nervous  Diseases.  By  American 
Authors. 

See  Dercum. 


Thomson,  J.  Arthur,  M.A., 

Lecturer  on  Zoology,  School  of  Medicine,  Edinburgh. 

OUTLINES  OF  ZOOLOGY.  Second  edition,  revised  and  enlarged, 
crown  8vo,  cloth,  pp.  xx.,  820,  with  266  illustrations  in  the  text. 
Price  15s.  ( PentlancTs  Students'  Manuals.) 


20 


MEDICAL  PUBLICATIONS  ISSUED  BY 


Vierordt,  Oswald,  M.D., 


Professor  of  Medicine  at  the  University  of  Heidelberg. 

CIiNICAL  TEXT-BOOK  OF  MEDICAL  DIAGNOSIS  for 

ExSinnnd  ^tude"ts-  Based  on  the  most  Recent  Methods  of 
cl Z 5v  1 ranslated,  with  additions  from  the  second  enlarged 

erman  edition .with  the  Author’s  permission.  By  Francis  H 
Stuart  M.D.,  Member  of  the  Medical  Society  of  the  County  of 
vings,  New  York  Large  8vo,  cloth,  pp.  xvi.,  700,  with  178  fine 
engravings,  many  in  colour.  Price  18s  7 


Walley,  Thomas,  M.R.C.V.S., 

Sn4PMel:Le5fsb^R°^  (DiCk'S)  Veterinar*  Colle^  lessor  of 

A PRACTICAL  GUIDE  TO  MEAT  INSPECTION.  Third 
editmn,  thoroughly  revised  and  edited  by  J.  M ‘Fad  ye  an,  Principal 
and  Professor  of  Comparative  Anatomy,  Royal  Veterinary  College 
London.  Post  8vo,  with  coloured  illustrations.  In  Press. 

Warren,  Geo.  W.,  D.D.S., 

Clinical  Chief,  Pennsylvania  College  of  Dental  Surgery. 

COMPEND  OF  DENTAL  PATHOLOGY  AND  DENTAL 
MEDICINE.  Crown  8vo,  cloth,  pp.  109,  illustrations.  Price 
4s.  6d. 

Webster,  J.  Clarence,  B.A.,  M.D.,  F.R.C.P.Ed., 

Assistant  to  the  Professor  of  Midwifery  and  Diseases  of  Women  and  Children  in  the 
University  of  Edinburgh. 

ECTOPIC  PREGNANCY,  its  Etiology,  Classification,  Embryology, 
Diagnosis,  and  Treatment.  8vo,  cloth,  pp.  xvi.,  240,  with  22  pages 
of  plates  and  figures  throughout  the  Text.  Price  12s.  6d.  nett. 

RESEARCHES  IN  FEMALE  PELVIC  ANATOMY.  Demy  4to, 
cloth,  illustrated  with  26  full-page  coloured  plates,  from  original 
drawings.  Price  30s.  nett. 

TUBO-PERITONEAL  ECTOPIC  GESTATION.  Demy  4to, 
cloth,  illustrated  with  11  full-page  plates,  exhibiting  numerous 
figures.  Price  16s.  nett. 


Wharton,  Henry  R.,  M.D., 

Demonstrator  of  Surgery  and  Lecturer  on  the  Surgical  Diseases  of  Children,  Univer- 
sity of  Pennsylvania. 

MINOR  SURGERY  AND  BANDAGING,  including  the  Treat- 
ment of  Fractures  and  Dislocations,  &c.  &c.  Post  8vo,  cloth,  pp. 
496,  with  403  engravings.  Price  12s.  6d. 
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Winckel,  Dr.  F., 


1UUVCI,  * V , 

, , n-  „frir  0f  the  Roval  Hospital  for  Women ; Member 

of  .he  Faculty  of  Medicine  in  the  University 

of  Munich. 

tjvt  rook  OF  OBSTETRICS,  including  the  Pathology  and 
Ttopeufc  of  the  Puerperal  State.  Designed  for  Practitioners 

Ld  Scents  of  Medicine.  Translated  from  the  G«man  under 

the  supervision  of  J.  Clifton  Edgar,  A.M.,  M.D.,  Adjunct  Pro- 
fessor of  Obstetrics  in  the  Medical  Department  of  the  Dmversity  of 
the  City  of  New  York.  Royal  8vo,  cloth, pp.  927.  Illustrated  with 
190  engravings,  mostly  original.  Price  28s. 

Woodhead,  G.  Sims,  M.D.,  F.R.C.P.Ed., 

Director  of  the  Laboratories  of  the  Royal  Colleges  of  Physicians  (London)  and 
Surgeons  (England). 

PRACTICAL  PATHOLOGY  : A Manual  for  Students  and  Practi- 
tioners Third  enlarged  and  thoroughly  revised  edition,  8vo,  cloth 
pp  xxiv.,  652,  with  195  coloured  illustrations,  mostly  from  original 

drawings.  Price  25s 

Woodhead,  G.  Sims,  M.D.,  F.R.C.P.Ed., 

and 


Hare,  Arthur  W.,  M.B.,  C.M. 


— 7 

PATHOLOGICAL  MYCOLOGY  : An  Enquiry  into  the  Etiology 
of  Infective  Diseases.  Section  I.— Methods.  8vo,  cloth  pp.  xii., 
174,  with  60  illustrations,  mostly  original  (34  in  colours).  Price 

8s.  6d. 
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Abdominal  Surgery, 

Keith. 

Abortion  (Causes  and  Treatment), . 

Rentoul. 

Abscesses  (Treatment), 

Cheyne. 

Ambulance  Lectures, 

Lawless. 

Anatomy  (Practical), 

Cunningham. 

„ (Medical), 

Kenwood. 

„ (Regional), 

M‘Clellan. 

„ (Compend  of),  . 

Potter. 

„ (Surgical), 

Sheild. 

„ (Examination  Questions), 

Smith. 

„ (Female  Pelvic), 

Webster. 

Appendicitis,  . 

Talamon. 

Aseptic  Surgery,  .... 

Lockwood. 

Atlases  (Brain),  .... 

Bruce. 

>>  (Eye),  .... 

Frost. 

„ (Skin), 

Crocker. 

„ (Venereal  Diseases), 

Maclaren. 

Bacteriology,  .... 

Woodhead  & Hare. 

„ and  Pathology,  Journal  of. 
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Smith. 
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Smith. 

Children  (Diseases), 

Carmichael. 

„ (Compend  of  Diseases),  . 

Hatfield. 

,,  (Cyclopaedia,  Diseases  of), 

Keating. 

„ (Treatment  of  Diseases), 

Muskett. 

„ (Diseases), 

Rotch. 

„ (Digestive  Organs  in), 

Starr. 

Clinical  Diagnosis, 

Seifert  & Muller. 

„ Gynaecology, 

Keating  & Coe. 
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Clinical  Medicine  (Studies  in), 

• • 

Bramwell. 

• • 

Gibson  & Russell. 

V 99 

Musser. 
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VlERORDT. 
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Cyclopaedia  of  the  Diseases  of  Children,  . 

Keating. 

Dental  Pathology, 

Warren. 

Dentistry  (System  of), 

Litch. 

Dermatology  (Atlas), 

Crocker. 

Jamieson. 

,,  • • 

Morrow. 

Diagnosis  (Ophthalmoscopic), 

Berry. 

„ (Physical), 

Gibson  & Russell. 

„ (Medical), 

Musser. 

„ (Clinical), 

Seifert  & Muller. 

„ (Medical), 

VlERORDT. 

Dictionary  of  Terms  (5  languages), 

Billings. 

Keating. 

„ * (Pocket), 

Longley. 

Diet, 

Bruen. 

Digestive  Organs  in  Children, 

Starr. 

Ear  (Diseases), 

Burnett. 

M‘Bride. 

Ectopic  Gestation, 

Edinburgh  Hospital  Reports. 

Webster. 

Epidemic  Ophthalmia, 

Stephenson. 

Epilepsy,  . 

Alexander. 

Examination  Questions, 

Smith. 

Eye  (Diseases), 

Berry. 

„ (Atlas), 

Frost. 

„ (Diseases), 

Norris  & Oliver. 

„ (Ophthalmia), 

Stephenson. 

First  Aid  to  Injured, 

Lawless. 

Genito-Urinary  Diseases,  . 

Morrow. 

Geographical  Pathology, 

Davidson. 

Gestation  (Ectopic), 

Webster. 

Gynaecology  (Text  Book),  . 

Keating  & Coe. 

„ (Medical), 

Skene. 

,,  (Exam.  Quests.), 

Smith. 

„ and  Obstetrics  (System  of), 

Mann  & Hirst. 

Harrogate  Waters, 

• • 

Liddell. 

Heart  (Diseases),  . 

• • 

Bramwell. 
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Hospital  Reports  (Edinburgh). 

Human  Monstrosities, 

Hirst  & Piersol. 

Hydatid  Disease,  . 

Graham. 

Hygiene  and  Diseases  of  Warm  Climates,  . 

Davidson. 

Infective  Diseases, 

Lockwood. 

Intracranial  Tumours, 

Bramwell. 

Joints  (Tuberculous  Disease), 

Chevne. 

J ournal  of  Pathology. 

Laboratory  Reports  (R.  C.  P.  Edinburgh). 

Lead  Poisoning,  .... 

Oliver. 

Malignant  Disease  of  Throat  and  Nose, 

Newman. 

Materia  Medica  (Exam.  Quests.),  . 

Smith. 

Maternity,  Infancy  and  Childhood, 

Keating. 

Meat  Inspection,  .... 

Walley. 

Medical  Anatomy, 

Kenwood. 

„ Diagnosis, 

Musser. 
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„ Dictionary  (5  languages), 

Billings. 

5)  • • • 

Keating. 

„ „ (Pocket), 

Longley. 

„ Gynaecology, 

Skene. 

Medicine  (Compend  of),  . 

Hughes. 

„ (Text-Book  of),  . 

Osler. 

,,  (Exam.  Quests.), 

Smith. 

Midwifery  (Compend  of),  . 

Landis. 

„ (Text-Book  of), 

Parvin. 

,,  (Exam.  Quests.), 

Smith. 

,,  (System  of), 

Mann  & Hirst. 

,,  (Text  Book  of), 

W INCKEL. 

Mineral  Waters  (Harrogate), 

Liddell. 

Monstrosities  (Human), 

Hirst  & Piersol. 

Morbid  Anatomy,  .... 

Hall. 

Mouth,  Throat  and  Nose  (Diseases), 

Schech. 

Natural  History  (Exam.  Quests.), 

Smith. 

,,  ,,  (Illustrations), 

Smith  & Norwell 

„ „ (Text  Book), 

Thomson. 

Nervous  Diseases  (Epilepsy), 

Alexander. 

„ „ (Text-Book),  . 

Dercum. 

„ „ (Nursing), 

Mills. 

Nose  (Diseases),  . 

McBride. 

„ (Diseases),  . 

Schech. 
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Nose  and  Throat  (Malignant  Disease  of) 
Nursing  (Obstetric), 

„ (Children), 

,,  (First  Aid), 

„ (Insane),  . 


Obstetric  Nursing,  . 

Haultain  & Ferguson. 

Obstetrics  (Compend  of),  . 

Landis. 

„ (Science  and  Art  of), 

Parvin. 

„ (System  of), 

Mann  & Hirst. 

„ (Text  Book  of),  . 

Winckel. 

Ophthalmia  (Epidemic), 

Stephenson. 

Ophthalmology  (Text-Book  of), 

Norris  & Oliver. 

Ophthalmoscopic  Diagnosis, 

Berry. 

Ophthalmoscopy  (Atlas  of), 

Frost. 

Parasites  of  Man,  ...» 

Leuckart. 

Pathological  Mycology, 

Woodhead  & Hare 
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Davidson. 

„ (Practical), 

Gibbes. 

„ (Compend  of),  . 

Hall. 
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„ (Practical), 

Pathology  and  Bacteriology  (Journal  of). 

Woodhead. 

Pediatrics,  .... 

Carmichael. 

55  • • • • 

Keating. 

,j  • • * * 

Rotcf. 

Pharmacology,  . 
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James. 
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Hughes. 

„ (Text  Book  of), 

Osler. 

,,  ,,  (Exam.  Quests.), 
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Pregnancy  (Ectopic), 
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Regional  Anatomy, 

M‘Clellan. 

Newman. 

Haultain  & Ferguson. 
Keating. 

Lawless. 

Mills. 


Reports,  Edinburgh  Hospital. 

„ R.  C.  P.  Laboratory,  Edinburgh. 
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Sexual  Organs  (Diseases),  . 


Cheyne. 

Fuller. 
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” >>  • 
Stomach  (Diseases), 

Morrow. 

Ewald. 

,,  (Diseases), 

Martin. 

Surgery  (Compend  of), 
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Felkin. 

Tumours  (Intracranial), 

Bramwell. 

Ulcers  (Treatment), 

Cheyne. 
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Holland. 

Venereal  Diseases, . 

Maclaren. 
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Taylor 
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Davidson. 

Women  (Diseases  of), 
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